SSC Math
Aa¨vqwfwËK K‡›U›U
Aa¨vq-11: exRMwYZxq AbycvZ I mgvbycvZ 
cÖ‡qvRbxq Z_¨: 
	AbycvZ:
	GKB GK‡K mgRvZxq `yBwU ivwki cwigv‡Yi GKwU AciwUi KZ ¸Y ev KZ Ask Zv GKwU fMœvsk Øviv cÖKvk Kiv hvq| GB fMœvskwU‡K ivwk `yBwUi AbycvZ e‡j| 
	e¨vL¨v : `yBwU ivwk p I q Gi AbycvZ‡K p : q =  †jLv nq| p I q ivwk `yBwU mgRvZxq I GKB GK‡K n‡Z n‡e| Abycv‡Z p †K c~e© ivwk Ges q †K DËi ivwk ejv nq| 
	mgvbycvZ :
	hw` PviwU ivwk Giƒc nq †h, cÖ_g I wØZxq ivwki AbycvZ Z…Zxq I PZz_© ivwki Abycv‡Zi mgvb nq, Z‡e H PviwU ivwk wb‡q GKwU mgvbycvZ Drcbœ nq| a, b, c, d Giƒc PviwU ivwk n‡j Avgiv wjwL, a : b = c : d
	µwgK mgvbycvZx 
	a, b, c µwgK mgvbycvZx ej‡Z †evSvq  a : b = b : c
	a, b, c µwgK mgvbycvZx n‡e hw` Ges †Kej hw` b2 = ac nq| µwgK mgvbycv‡Zi †ÿ‡Î me¸‡jv ivwk GK RvZxq n‡Z n‡e|
	Abycv‡Zi iƒcvšÍi:
	GLv‡b Abycv‡Zi ivwk¸‡jv abvZ¥K msL¨v| 
	(1) a : b =  c : d n‡j, b : a = d : c [e¨¯ÍKiY (invertendo)]
	(2) a : b =  c : d n‡j, a : c = b : d [GKvšÍKiY (alternendo)]
	(3) a : b =  c : d n‡j,  [ †hvRb (componendo)]
	(4) a : b =  c : d n‡j,  [we‡qvRb (dividendo)]
	(5) a : b =  c : d n‡j,  [†hvRb-we‡qvRb (componendo-dividendo)]
	(6)  =  =  =  n‡j, cÖ‡Z¨KwU AbycvZ = 

	avivevwnK AbycvZ :
	`yBwU AbycvZ hw` K : L Ges L : M AvKv‡ii nq, Zvn‡j Zv‡`i‡K mvaviYZ K : L : M AvKv‡i †jLv hvq| G‡K avivevwnK AbycvZ ejv nq| †h‡Kv‡bv `yBwU ev Z‡ZvwaK AbycvZ‡K GB AvKv‡i cÖKvk Kiv hvq| GLv‡b jÿYxq †h, `yBwU AbycvZ‡K K : L : M AvKv‡i cÖKvk Ki‡Z n‡j cÖ_g AbycvZwUi DËi ivwk, wØZxq AbycvZwUi c~e© ivwki mgvb n‡Z n‡e| †hgb : 2 : 3 Ges 4 : 3 AbycvZ `yBwU K : L : M AvKv‡i cÖKvk Ki‡Z n‡j cÖ_g AbycvZwUi DËi ivwkwU‡K wØZxq AbycvZwUi c~e© ivwki mgvb Ki‡Z n‡e| A_©vr H `yBwU ivwk‡K Zv‡`i j.mv.¸. Gi mgvb Ki‡Z n‡e|
	AZGe, 2 : 3 Ges 4 : 3 AbycvZ `yBwU K : L : M AvKv‡i n‡e 8 : 12 : 9.
	mgvbycvwZK fvM :
	†Kv‡bv ivwk‡K wbw`©ó Abycv‡Z fvM Kiv‡K mgvbycvwZK fvM ejv nq| S †K a : b : c : d Abymv‡i fvM Ki‡Z n‡j, S †K †gvU (a + b + c + d) fvM K‡i h_vµ‡g a, b, c I d fvM wb‡Z nq|
	AZGe
	1g Ask = S Gi  = 	3q Ask = S Gi  = 
	2q Ask = S Gi  = 	4_© Ask = S Gi  = 





Abykxjbxi cÖkœ I mgvavb



cÖkœ \ 1 \	 `yBwU eM©‡¶‡Îi evûi ˆ`N©¨ h_vµ‡g a wgUvi Ges b wgUvi n‡j, Zv‡`i †¶Îd‡ji AbycvZ KZ?
mgvavb : 1g eM©‡¶‡Îi evûi ˆ`N©¨ = a wgUvi
	 1g eM©‡ÿ‡Îi †¶Îdj = a2 eM©wgUvi
		Ges 2q eM©‡¶‡Îi evûi ˆ`N©¨ = b wgUvi
 	 2q eM©‡ÿ‡Îi †¶Îdj = b2 eM©wgUvi
	 1g I 2q eM©‡ÿ‡Îi †¶Îd‡ji AbycvZ = = a2 : b2
	 Zv‡`i †ÿÎd‡ji AbycvZ = a2 : b2 (Ans.)
cÖkœ \ 2 \	 GKwU e„Ë‡¶‡Îi †¶Îdj GKwU eM©‡¶‡Îi †¶Îd‡ji mgvb n‡j, Zv‡`i cwimxgvi AbycvZ wbY©q Ki|
mgvavb : awi, e„Ë‡¶‡Îi e¨vmva© = r wgUvi
	 e„Ë‡¶‡Îi †¶Îdj = r2 eM©wgUvi
	 e„‡Ëi cwimxgv = 2r wgUvi
	cÖkœg‡Z, eM©‡¶‡Îi †¶Îdj = r2 eM© wgUvi
	 eM©‡¶‡Îi GK evû = wgUvi = r wgUvi
	 eM©‡¶‡Îi cwimxgv = 4 r wgUvi
	e„Ë‡¶‡Îi I eM©‡¶‡Îi cwimxgvi AbycvZ
			=  	=  =  : 2 (Ans.)
cÖkœ \ 3 \ `yBwU msL¨vi AbycvZ 3 : 4 Ges Zv‡`i j. mv. ¸. 180; msL¨v `yBwU wbY©q Ki| 
mgvavb : awi, msL¨vØq 3x I 4x    [AbycvZ Abyhvqx)]
	 msL¨vØ‡qi j. mv. ¸. = 12x
	cÖkœg‡Z, 12x = 180 
		ev, x = 
		x = 15
	 msL¨vØq h_vµ‡g (3  15) = 45 
		Ges (4  15) = 60
	wb‡Y©q msL¨v `yBwU 45 I 60. 
cÖkœ \ 4 \ GKw`b †Zvgv‡`i K¬v‡m †`Lv †Mj Abycw¯’Z I Dcw¯’Z QvÎ msL¨vi AbycvZ 1 : 4, Abycw¯’Z QvÎ msL¨v‡K †gvU QvÎ msL¨vi kZKivq cÖKvk Ki|
mgvavb : g‡b Kwi, Abycw¯’Z QvÎ msL¨v = x
		Ges Dcw¯’Z QvÎ msL¨v = 4x
	 †gvU QvÎ msL¨v = (4x + x) Rb = 5x Rb
	 Abycw¯’Z QvÎ msL¨v †gvU QvÎ msL¨vi Ask
	A_©vr   100% =  100% = % = 20%
	 Abycw¯’Z QvÎmsL¨v †gvU QvÎ msL¨vi 20%. (Ans.) 
cÖkœ \ 5 \  GKwU `ªe¨ µq K‡i 28% ¶wZ‡Z weµq Kiv n‡jv| weµqg~j¨ I µqg~‡j¨i AbycvZ wbY©q Ki|
mgvavb : µqg~j¨ 100 UvKv n‡j 28% ¶wZ‡Z weµqg~j¨ = (100 – 28) ev 72 UvKv|
 	weµqg~j¨ : µqg~j¨ = 72 : 100 = 
	 	= = 18 : 25
	 weµqg~j¨ I µqg~‡j¨i AbycvZ = 18 : 25. (Ans.)
cÖkœ \ 6 \ wcZv I cy‡Îi eZ©gvb eq‡mi mgwó 70 eQi| Zv‡`i eq‡mi AbycvZ 7 eQi c~‡e© wQj 5 : 2| 5 eQi c‡i Zv‡`i eq‡mi AbycvZ KZ n‡e?
mgvavb : g‡b Kwi, 7 eQi c~‡e© wcZvi eqm wQj 5k eQi
	Ges 7 eQi c~‡e© cy‡Îi eqm wQj 2k eQi
	GLv‡b, k Abycv‡Zi mvaviY ¸wYZK 
	 eZ©gv‡b wcZvi eqm (5k + 7) eQi
	Ges eZ©gv‡b cy‡Îi eqm (2k + 7) eQi
	Avevi, 5 eQi c‡i wcZvi eqm (5k + 7 + 5) eQi
 			= (5k + 12) eQi
	Ges 5 eQi c‡i cy‡Îi eqm (2k + 7 + 5) eQi
			= (2k + 12) eQi
	cÖkœvbymv‡i, (5k + 7) + (2k + 7) = 70
			ev, 5k + 7 + 2k + 7 = 70
			ev, 7k + 14 = 70
			ev, 7k = 70  14 = 56
			ev, k =  = 8
			 k = 8
	 5 eQi c‡i wcZv I cy‡Îi eq‡mi AbycvZ
		= (5  8 + 12) : (2  8 + 12)
		= (40 + 12) : (16 + 12)
		= 52 : 28
		= 13 : 7 (Ans.)
cÖkœ \ 7 \ hw` a : b = b : c nq, Z‡e cÖgvY Ki †h,
(i) = (ii) a2 b2 c2 = a3 + b3 + c3 
(iii) = 1 (iv) a – 2b + c = = 
mgvavb : (i) †`Iqv Av‡Q a : b = b : c, 
		ev,  = 
		 b2 = ac
	evgc¶  = 
	Wvbc¶  = = [ b2 = ac]
		= = 
	A_©vr, =   (cÖgvwYZ)
(ii) †`Iqv Av‡Q, a : b = b : c
		ev, = 
		 b2 = ac
	evgc¶ = a2b2c2 
		= + + 
		= + + 
		=  +  +          [ b2 = ac] 
		= + + 
		= c3 + b3 + a3
		= a3 + b3 + c3  = Wvbc¶
	A_©vr, a2b2c2 = a3 + b3 + c3 (cÖgvwYZ)
(iii) †`Iqv Av‡Q a : b = b : c
			ev, = 
			 b2 = ac
	evgc¶	= 
		=   [ b2 = ac]
		= = 
		= 1 = Wvbc¶ 
	A_©vr, = 1 (cÖgvwYZ)
(iv) †`Iqv Av‡Q, a : b = b : c 
		ev, = 
		 b2 = ac
	1g c¶ = a – 2b + c
	2q c¶ 	= = 
		=      [ b2 = ac]
		= = a – 2b + c
	3q c¶ 	= = 
		=       [ b2 = ac]
		= = a – 2b + c
	A_©vr, a – 2b + c = =   (cÖgvwYZ)
cÖkœ \ 8 \  mgvavb Ki :
(i)	= 	(ii)	= b
(iii)	= , 2a > b > 0 Ges x  0.
(iv)	= 5	(v)	= c
(vi)	81  = 
mgvavb : (i) = 
	ev, =   [†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, = 2                 [ – 1 Øviv Dfqc¶‡K ¸Y K‡i]
	ev, 2 = 1          [Avo¸Yb K‡i]
	ev, 2 = (1)2           [Dfqc¶‡K eM© K‡i]
	ev, 4 (1– x) = 1
	ev, 4 – 4x = 1
	ev, – 4x = 1 – 4
	ev, – 4x = – 3
	 x = = 
	wb‡Y©q mgvavb, x = 
(ii)  = b 
	ev, = 
[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev,  =                      [Dfqc¶‡K eM© K‡i ]
	ev, = 
	ev, = 
[cybivq †hvRb-we‡qvRb K‡i]
	ev, = 
	ev, = 
	ev, = 
	ev, x (b2 + 1) = 2ab
	 x = 
	wb‡Y©q mgvavb, x = 
 (iii)  = 
	ev,  =   
[†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	ev,  = 
	ev,  =               [Dfqcÿ‡K eM© K‡i]
	ev, = 
	ev, = 
[†hvRb-we‡qvRb K‡i]
	ev,  =  
	ev,  = 
	ev,  = 
	ev, (x2 + b2)(x2 + ax) = 2bx(a2 + ax)            [Avo¸Yb K‡i]
	ev, x(x2 + b2) (x + a) = 2abx(x + a) 
	ev, x2 + b2 = 2ab         [Dfqcÿ‡K x (x + a) Øviv fvM K‡i]
	ev, x2 = 2ab  b2
	 x =  
	wb‡Y©q mgvavb, x =  
(iv) 	= 5 
	ev, = 
			[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, = 
	ev,  =               [Dfqc¶‡K eM© K‡i]
	ev, = 
	ev, 9x – 54 = 4x – 4              [Avo¸Yb K‡i]
	ev, 9x – 4x = 54 – 4 
	ev, 5x = 50
	ev, x = 
	 x = 10 
	wb‡Y©q mgvavb, x = 10
(v) 	= c
	ev, =  
[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, 2 = 2 [Dfqc¶‡K eM© K‡i]
	ev, = 
	ev, = 
[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, = 
	ev, = 
	ev, x =  
	ev, x = 
	ev, x = 
	 x = 
	wb‡Y©q mgvavb, x = 
 (vi) 	81  = 
	ev, 81 =            
	ev,  = (9)2
	ev,  = ± 9                       [Dfqc¶‡K eM©g~j K‡i ]
	ev,  = 9 A_ev, – 9 
	ev, = ± A_ev, ± 
	wKšÍz, = ±  mgxKiYwUi †Kv‡bv ev¯Íe msL¨vq mgvavb †bB|
	 = ± 3 
	nq = 3 	A_ev, = – 3 
	ev, 1 + x = 3 – 3x	ev, – 3 + 3x = 1 + x 
	ev, x + 3x = 3 – 1	ev, 3x – x = 1 + 3
	ev, 4x = 2 	ev, 2x = 4
	ev, x =  	ev, x = 
	 x = 	 x = 2
	wb‡Y©q mgvavb, x = 2 ev, 
cÖkœ \ 9 \  =  n‡j, †`LvI †h,
(i) = (ii) = 
mgvavb : (i) awi, = = k 	
		 = k	ev, a = bk
		Ges = k	ev, c = dk
	evgc¶ = =      [  a = bk ]
		= =  = 
	Wvbc¶ =  =    [  c = dk ]
		= =  = 
	 evgc¶ = Wvbc¶ 
	A_©vr, =    (†`Lv‡bv n‡jv)
	(ii)  awi, = = k
	 = k 	Ges = k
	ev, a = bk	 ev, c = dk
	evgc¶ = =           [ a = bk Ges c = dk]
		= = 
		= 
	Wvbc¶ = =         [ c = dk]
		= = 
		= 
	 evgc¶ = Wvbc¶ 
	A_©vr, =   (†`Lv‡bv n‡jv)
cÖkœ \ 10 \  =  =  n‡j, †`LvI †h, 
 (i) = (ii) (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2
mgvavb : (i) awi, = = = k 
		 c = dk,
		b = ck = dk.k = dk2	
		Ges a = bk = dk2.k = dk3
	evgc¶ = =            [gvb ewm‡q]
		= = = k3
	Wvbc¶ =   =            [gvb ewm‡q]
		= = = k3
	 evgc¶ = Wvbc¶
	A_©vr, =   (†`Lv‡bv n‡jv)
(ii) 	awi, = = = k 
	 c = dk, b = ck = dk. k = dk2
	 Ges a = bk = dk2 . k = dk3
 	evgc¶ = (a2 + b2 + c2) (b2 + c2 + d2)
		= {(dk3)2 + (dk2)2+(dk)2 }{(dk2)2 + (dk)2 + d2} 
[ a, b I c Gi gvb ewm‡q ]
		= (d2k6 + d2k4 + d2k2) (d2k4 + d2k2 + d2)
		= d2k2 (k4 + k2 + 1)  d2 (k4 + k2 + 1)
		= d4k2 (k4 + k2 + 1)2
	Wvbc¶ = (ab + bc + cd)2
		= (dk3  dk2 + dk2  dk + dk  d)2      [gvb ewm‡q ]
		= (d2k5 + d2k3 + d2k)2 = {d2k (k4 + k2 + 1)}2
		= d4k2 (k4 + k2 + 1)2
	 evgc¶ = Wvbc¶
	A_©vr, (a2 + b2 + c2)(b2 + c2 + d2) = (ab  + bc +  cd)2 
					(†`Lv‡bv n‡jv)
cÖkœ \ 11 \ x =  n‡j, †`LvI †h,  +  = 2, a  b.
mgvavb :  †`Iqv Av‡Q, x =  
	   =                    [Dfqcÿ‡K 2a Øviv fvM K‡i] 
	ev,  = 
	ev,  =            [†hvRb-we‡qvRb K‡i]
	ev,  = 
	Avevi,  = 
	ev,  =  
	ev,  =            [†hvRb-we‡qvRb K‡i]
	ev,  = 
	 +  =  +  =    
		=  =  =  = 2
	  +  = 2   (†`Lv‡bv n‡jv)
cÖkœ \ 12 \ x = n‡j, 
	cÖgvY Ki †h, x3 – 3mx2 + 3x – m = 0
mgvavb : †`Iqv Av‡Q, x = 
	ev, = 
 [†hvRb-we‡qvRb K‡i]
	ev, = 
	ev,  = 3             [Dfqc¶‡K Nb K‡i]
	ev, = 
	ev, = 
[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, = m
	ev, = m
	ev, x3 + 3x = 3mx2 + m              [Avo¸Yb K‡i]
	 x3 – 3mx2 + 3x – m = 0 (cÖgvwYZ)
cÖkœ \ 13 \  x = n‡j, 
	†`LvI †h, 3bx2  4ax + 3b = 0.
mgvavb : †`Iqv Av‡Q, x = 
	ev, = 
[†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, =   [Dfqc¶‡K eM© K‡i]
	ev, = 
	ev, = 
	ev,  = 
	[ †hvRb-we‡qvRb K‡i ]
	ev, = 
	ev, = 
	ev, = 
	ev, 3bx2 + 3b = 4ax          [Avo¸Yb K‡i]
	 3bx2 – 4ax + 3b = 0 (†`Lv‡bv n‡jv)
cÖkœ \ 14 \ = n‡j, cÖgvY Ki †h, a, b, c µwgK mgvbycvZx|
mgvavb : †`Iqv Av‡Q, = 
	ev, = 	         [GKvšÍiKiY K‡i]
	ev, = 
	ev, = 
[we‡qvRb K‡i]
	ev, = 
	ev, = 	[ 2b Øviv Dfqc¶‡K fvM K‡i]
	ev, ab2 + ac2 = a2c + b2c              [Avo¸Yb K‡i]
	ev, ab2 – b2c = a2c – ac2
	ev, b2 (a – c) = ac (a – c)
	ev, b2 = ac                        [Dfqc¶‡K (a – c) Øviv fvM K‡i]
	  = 
	A_©vr, a, b, c µwgK mgvbycvZx| (cÖgvwYZ)
cÖkœ \ 15 \  = = n‡j, 
	cÖgvY Ki †h, = = 
mgvavb : g‡b Kwi,
		= = = k
		 x = k (b + c), y = k(c + a) Ges z = k (a + b) 
	1g c¶ = 
		 =  [gvb ewm‡q]
		=  =  = 
	2q c¶ = 
		=   [gvb ewm‡q]
		=  = = 
	3q c¶ 	= 
		=    [gvb ewm‡q]
		= 
		= = 
	 1g c¶ = 2q c¶ = 3q c¶
	A_©vr, = =  (cÖgvwYZ)
cÖkœ \ 16 \ = = n‡j, cÖgvY Ki †h, 
	= = 
mgvavb : g‡b Kwi,
	= = = k
		= k 
	ev, bz – cy = ak ................ (i)
	Avevi, = k 
	ev, cx – az = bk ............... (ii)
	Ges = k
	ev, ay – bx = ck ................(iii)
	mgxKiY (i), (ii) I (iii) †K h_vµ‡g x, y I z Øviv ¸Y K‡i †hvM Kwi, 
	bxz – cxy + cxy – ayz + ayz – bxz
		= akx + bky + ckz
	ev, 0 = k (ax + by + cz)
	 k = 0
	mgxKiY (i)-G k = 0 ewm‡q cvB, 
		bz – cy = a. 0
	ev, bz – cy = 0	 
	ev, bz = cy	 
	 = ............... (iv)
	mgxKiY (ii)-G k = 0 ewm‡q cvB, 
		cx – az = b. 0
	 ev, cx – az = 0 
	 ev, cx = az
	  = .......... (v)
 	mgxKiY (iv) I (v) †_‡K cvB,	
	 = = A_©vr = =     (cÖgvwYZ)
cÖkœ \ 17 \  =  = Ges a + b + c ≠ 0 n‡j, cÖgvY Ki †h, a = b = c.
mgvavb : †`Iqv Av‡Q,
		 =  = 
	ev, = =  
[we‡qvRb K‡i]
	ev, = = 
	ev, = =   [cÖ‡Z¨K c¶‡K –1 Øviv ¸Y K‡i]
	ev, = =     [e¨¯ÍKiY K‡i] 
	ev, = =     [†hvRb K‡i] 
	ev, = = [... a + b + c  0]
[cÖ‡Z¨K c¶‡K a + b + c Øviv fvM K‡i] 
	 = n‡j, a = c Ges = n‡j, a = b
	A_©vr, a = b = c (cÖgvwYZ)
cÖkœ \ 18 \ = = Ges 
x + y + z ≠ 0 n‡j, †`LvI †h, cÖwZwU AbycvZ = 
mgvavb : g‡b Kwi, cÖ`Ë cÖ‡Z¨KwU Abycv‡Zi gvb = k
	 = k
	ev, k(xa + yb + zc) = x ............... (i)
	Avevi, = k
	ev, k(ya + zb + xc) = y ............... (ii)
	Ges = k
	ev, k(za + xb + yc) = z ............... (iii)
	mgxKiY (i), (ii) I (iii) †hvM K‡i cvB,
	k (xa + by + zc + ya + zb + xc + za + xb + yc) = x + y + z
	ev, k (xa + ya + za + xb + yb + zb + xc + yc + zc) = x + y + z
	ev, k {a (x + y + z) + b (x + y + z) + c (x + y + z)} = x + y + z
	ev, k (x + y + z) (a + b + c) = x + y + z
	ev, k = 
	 k = 
	 cÖwZwU Abycv‡Zi gvb =   (†`Lv‡bv n‡jv)
cÖkœ \ 19 \ hw` (a + b + c) p = (b + c – a) q = (c + a – b) r = (a + b – c) s nq, Z‡e cÖgvY Ki †h, + + = .
mgvavb : g‡b Kwi,
	 (a + b + c) p = (b + c – a) q = (c + a – b) r
		= (a + b – c) s = k 
	 (a + b + c) p = k	
 	ev, = ... ... ... ... ... ... (i)
	Avevi, q(b + c – a) = k	
		ev, = ... ... ... ... ... (ii)
	Abyiƒcfv‡e, (c + a – b) r = k	
		ev, = ... ... ... ... ... (iii) 
	Ges s(a + b – c) = k	
	ev, = ... ... ... .. .. .. (iv)
	evgc¶ = + + 
		= + + 	[gvb ewm‡q]
		= 
		=  = = Wvbc¶ 
	 evgcÿ = Wvbcÿ
	A_©vr, + + =    (cÖgvwYZ)
cÖkœ \ 20 \ hw` lx = my = nz nq, Z‡e †`LvI †h,
	  + + = + + 
mgvavb : †`Iqv Av‡Q, lx = my = nz 
	 lx = my	  my = nz	 lx = nz
	ev, = 	ev, = 	ev, = 
	ev, = 	ev, = 	ev, = 
	evgc¶ = + + 
		=    +    +    
		=   +   +   [ gvb ewm‡q ] 
			= + + = Wvbc¶
	 evgcÿ = Wvbcÿ
	A_©vr,  +  +  =  +  +    (†`Lv‡bv n‡jv)
cÖkœ \ 21 \ hw`  =  Ges  =  nq, Z‡e †`LvI †h,  = .
mgvavb : †`Iqv Av‡Q,  =  Ges  = 
	GLv‡b,  = 
		ev, = 2        [Dfqcÿ‡K eM© K‡i]
		ev,  = 
		ev,  = 
		ev,  =                            [  =   †`Iqv Av‡Q]
		ev,  =       [†hvRb-we‡qvRb K‡i]
		ev,  =  = 
		ev,  =               [GKvšÍiKiY K‡i]
		  =  (†`Lv‡bv n‡jv)






















Abykxjbxi cÖkœ I mgvavb




1.	a, b, c µwgK mgvbycvZx n‡j wb‡Pi †KvbwU mwVK?
	K. a2 = bc	 b2 = ac	M. ab = bc	M. a = b = c
2.	Avwid I AvwK‡ei eq‡mi AbycvZ 5 : 3; Avwi‡di eqm 20 eQi n‡j, KZ eQi ci Zv‡`i eq‡mi AbycvZ 7 : 5 n‡e?
	K. 5 eQi	L. 6 eQi	 8 eQi	N. 10 eQi
	e¨vL¨v : awi, Avwi‡di eqm 5x Ges AvwK‡ei eqm 3x
		cÖkœg‡Z, 5x = 20
			 x = 4
		 AvwK‡ei eqm = (3  4) eQi = 12 eQi
	Avevi, awi, y eQi ci Zv‡`i eq‡mi AbycvZ  7 : 5 n‡e
		  = 
		ev, 100 + 5y = 84 + 7y
		ev, 7y  5y = 100  84
		ev, 2y = 16
		 y = 8
		 8 eQi ci eq‡mi AbycvZ 7 : 5 n‡e|
3.	wb‡Pi Z_¨¸‡jv jÿ Ki :
	i. 	mgvbycv‡Zi PviwU ivwkB GKRvZxq nIqvi cÖ‡qvRb nq bv|
	ii.	`yBwU wÎfzR †ÿ‡Îi †ÿÎd‡ji AbycvZ Zv‡`i f‚wgØ‡qi Abycv‡Zi mgvb|
	iii.  =  =  =  n‡j, G‡`i cÖwZwU Abycv‡Zi gvb 
	Dc‡ii Z_¨¸‡jvi wfwË‡Z wb‡Pi †KvbwU mwVK?
	K. i I ii	L. ii I iii	 i I iii	N. i, ii I iii
	e¨vL¨v : ii mwVK bq; KviY, `yBwU wÎfzR †ÿ‡Îi †ÿÎd‡ji AbycvZ Zv‡`i f‚wgØ‡qi Abycv‡Zi mgvb n‡e| hw` Zv‡`i D”PZv mgvb nq| wKš‘ GLv‡b D”PZvi K_v ejv nq wb|
ABC Gi †KvY¸‡jvi AbycvZ 2 : 3 : 5 Ges ABCD PZzfz©‡Ri †KvY PviwUi AbycvZ 3 : 4 : 5 : 6; Z‡_¨i wfwË‡Z 4 I 5 bs cÖ‡kœi DËi `vI|
4.	GKwU e‡M©i evûi ˆ`N©¨ wØ¸Y n‡j Zvi †ÿÎdj KZ¸Y e„w× cv‡e?
	K. 2 ¸Y	 4 ¸Y	M. 8 ¸Y	N. 6 ¸Y
	e¨vL¨v : awi, e‡M©i GK evûi ˆ`N©¨ x
			 †ÿÎdj = x2 eM© GKK
	ˆ`N©¨ wØ¸Y n‡j evûi ˆ`N©¨ = 2x
	 †ÿÎdj = (2x)2 eM© GKK  = 4x2 eM© GKK
5.	x : y = 7 : 5, y : z = 5 : 7 n‡j, x : z = KZ?
	K. 35 : 49	 35 : 35
	M. 25 : 49	N. 49 : 25
cÖkœ \ 6 \ GKwU Kv‡Vi cyj ˆZwii cÖv°wjZ e¨q 90,000 UvKv| wKšÍz LiP †ewk n‡q‡Q 21,600 UvKv| LiP kZKiv KZ e„w× †c‡q‡Q?
mgvavb : †`Iqv Av‡Q, cÖv°wjZ e¨q = 90,000 UvKv
		LiP e„w× = 21600 UvKv
 kZKiv LiP e„w× =  %
		=  % = 24%
 LiP 24% e„w× †c‡q‡Q| (Ans.)
cÖkœ \ 7 \ av‡b Pvj I Zz‡li AbycvZ 7 : 3 n‡j, G‡Z kZKiv Kx cwigvY Pvj Av‡Q?
mgvavb : †`Iqv Av‡Q, Pvj : Zzl = 7 : 3
g‡b Kwi, av‡b Pv‡ji cwigvY = 7x 
		Ges Zz‡li cwigvY = 3x
Zvn‡j, av‡bi IRb n‡e (7x + 3x) ev 10x 
av‡b Pv‡ji kZKiv cwigvY = %
		= % = 70%
 av‡b 70% Pvj Av‡Q| (Ans.)
cÖkœ \ 8 \ 1 Nb †m.wg. Kv‡Vi IRb 7 †WwmMÖvg| Kv‡Vi IRb mgAvqZb cvwbi IR‡bi kZKiv KZ fvM? 
mgvavb : 
1 Nb †m.wg. Kv‡Vi IRb = 7 †WwmMÖvg
1 Nb †m.wg. cvwbi IRb = 1 MÖvg = 10 †WwmMÖvg
GLb,  = 
Kv‡Vi IRb Ges mgAvqZ‡bi cvwbi IR‡bi kZKiv 
			= % = 70%
 Kv‡Vi IRb mgAvqZb cvwbi IR‡bi 70% (Ans.)
cÖkœ \ 9 \ K, L, M, N Gi g‡a¨ 300 UvKv Ggbfv‡e fvM K‡i `vI †hb, K Gi Ask : L Gi Ask = 2 : 3, L Gi Ask : M Gi Ask = 1 : 2 Ges M Gi Ask : N Gi Ask = 3 : 2 nq|
mgvavb : GLv‡b,
K Gi Ask : L Gi Ask = 2 : 3
L Gi Ask : M Gi Ask	= 1 : 2 = (1  3) : (2  3) = 3 : 6
M Gi Ask : N Gi Ask	= 3 : 2 = (3  2) : (2  2) = 6 : 4
	K Gi Ask : L Gi Ask : M Gi Ask : N Gi Ask 
			= 2 : 3 : 6 : 4
 Abycv‡Zi ivwk¸‡jvi †hvMdj = 2 + 3 + 6 + 4 = 15
	K Gi Ask = UvKv = 40 UvKv
	L Gi Ask = UvKv = 60 UvKv
	M Gi Ask = UvKv = 120 UvKv
	Ges N Gi Ask = UvKv = 80 UvKv
 K 40 UvKv, L 60 UvKv, M 120 UvKv Ges N 80 UvKv cvq| (Ans.)
cÖkœ \ 10 \ wZbRb †R‡j 690 wU gvQ a‡i‡Q| Zv‡`i As‡ki AbycvZ , Ges n‡j, †K KqwU gvQ †cj?
mgvavb : †`Iqv Av‡Q, †gvU gv‡Qi msL¨v = 690 wU
wZbR‡bi As‡ki AbycvZ = : : 
		=  :  : 
[3, 5 I 6 Gi j. mv. ¸. 30 w`‡q ¸Y K‡i]
		= 20 : 24 : 25
 Abycv‡Zi ivwk¸‡jvi †hvMdj = 20 + 24 + 25 = 69
 1g †R‡ji gv‡Qi msL¨v =  wU = 200 wU
	2q †R‡ji gv‡Qi msL¨v = wU = 240 wU
	Ges 3q †R‡ji gv‡Qi msL¨v = wU = 250 wU
 wZbRb †R‡j h_vµ‡g 200 wU, 240 wU Ges 250 wU gvQ †cj| (Ans.)
cÖkœ \ 11 \ GKwU wÎfz‡Ri cwimxgv 45 †m. wg.| evû¸‡jvi ˆ`‡N©¨i AbycvZ 3 : 5 : 7 n‡j, cÖ‡Z¨K evûi cwigvY wbY©q Ki|
mgvavb : †`Iqv Av‡Q, wÎfz‡Ri cwimxgv = 45 †m. wg.
		Ges evû¸‡jvi ˆ`‡N©¨i AbycvZ = 3 : 5 : 7
		 Abycv‡Zi ivwk¸‡jvi †hvMdj = 3 + 5 + 7 = 15
	 wÎfz‡Ri cÖ_g evûi ˆ`N©¨  †m. wg.
		 = 9 †m. wg.
		wÎfz‡Ri wØZxq evûi ˆ`N©¨  †m. wg.
		                              = 15 †m. wg.
	Ges wÎfz‡Ri Z…Zxq evûi ˆ`N©¨  †m. wg.
		                              = 21 †m. wg.
wb‡Y©q wÎfz‡Ri evû¸‡jvi cwigvY 9 †m. wg., 15 †m. wg. I 21 †m. wg.|
cÖkœ \ 12 \ 1011 UvKv‡K  :  :  Abycv‡Z wef³ Ki|
mgvavb : †`Iqv Av‡Q, †gvU UvKvi cwigvY 1011
	     Ges eÈ‡bi AbycvZ 	=  :  : 
		=  :  : 
[ni 4, 5 I 7 Gi j.mv.¸. 140 Øviv ¸Y K‡i]
		= 105 : 112 : 120
 Abycv‡Zi ivwk¸‡jvi mgwó = 105 + 112 + 120 = 337
 cÖ_g Ask =  UvKv = 315 UvKv
    wØZxq Ask =  UvKv = 336 UvKv
    Z…Zxq Ask =  UvKv = 360 UvKv
 wef³K…Z UvKvi cwigvY 315 UvKv, 336 UvKv, 360 UvKv| (Ans.)
cÖkœ \ 13 \ `yBwU msL¨vi AbycvZ 5 : 7 Ges Zv‡`i M. mv. ¸. 4 n‡j, msL¨v `yBwUi j.mv.¸. KZ?
mgvavb : †`Iqv Av‡Q, msL¨v `yBwUi AbycvZ 5 : 7
g‡b Kwi, msL¨v `yBwU 5x I 7x, †hLv‡b, x Abycv‡Zi mvaviY ¸wYZK|
5x I 7x Gi M. mv. ¸. x
cÖkœvbymv‡i, x = 4
 5x I 7x Gi j. mv. ¸. = 35x = 35  4             [ x = 4]
		= 140
AZGe, msL¨v `yBwUi j. mv. ¸. 140 (Ans.)
cÖkœ \ 14 \ wµ‡KU †Ljvq mvwKe, gykwdKzi I gvkivdx 171 ivb Ki‡jv| mvwKe I gykwdKz‡ii Ges gykwdKzi I gvkivdxi iv‡bi AbycvZ 3 : 2 n‡j †K KZ ivb K‡i‡Q?
mgvavb : mvwK‡ei ivb : gykwdKz‡ii ivb = 3 : 2 
		= (3  3) : (2  3)
		= 9 : 6
	gykwdKz‡ii ivb : gvkivdxi ivb = 3 : 2
		= (3  2) : (2  2)
		= 6 : 4
	mvwK‡ei ivb : gykwdKz‡ii ivb : gvkivdxi ivb = 9 : 6 : 4
	Abycv‡Zi ivwk¸‡jvi †hvMdj = 9 + 6 + 4 = 19
	mvwK‡ei ivb  =  ivb = 81 ivb
    gykwdKz‡ii ivb  =  ivb = 54 ivb
    gvkivdxi ivb  =  ivb = 36 ivb
 mvwKe 81 ivb, gykwdKzi 54 ivb, gvkivdx 36 ivb K‡i‡Q|(Ans.)
cÖkœ \ 15 \ GKwU Awd‡m 2 Rb Kg©KZ©v, 7 Rb KiwYK Ges 3 Rb wcIb Av‡Q| GKRb wcIb 1 UvKv †c‡j GKRb KiwYK cvq 2 UvKv, GKRb Kg©KZ©v cvq 4 UvKv| Zv‡`i mK‡ji †gvU †eZb 150,000 UvKv n‡j, †K KZ †eZb cvq?
mgvavb : g‡b Kwi, GKRb wcIb cvq x UvKv (mgvbycvwZK x a‡i)
Zvn‡j, GKRb KiwYK cvq 2x UvKv
Ges GKRb Kg©KZ©v cvq 4x UvKv|
cÖkœg‡Z,	(4x  2) + (2x  7) + (x  3) = 150000
		ev, 8x + 14x + 3x = 150000
		ev, 25x = 150000
		ev, x = 
		 x = 6000
 GKRb wcI‡bi †eZb = 6000 UvKv
    GKRb KiwY‡Ki †eZb = (6000  2) UvKv = 12000 UvKv
Ges GKRb Kg©KZ©vi †eZb = (6000  4) UvKv = 24000 UvKv
 cÖ‡Z¨K Kg©KZ©v 24000 UvKv, KiwYK 12000 UvKv Ges wcIb 6000 UvKv †eZb cvq| (Ans.)
cÖkœ \ 16 \ GKwU mwgwZi †bZv wbe©vP‡b `yBRb cÖwZØ›`xi g‡a¨ †Wvbvì mv‡ne 4 : 3 †fv‡U Rqjvf Ki‡jb| hw` †gvU m`m¨ msL¨v 581 nq Ges 91 Rb m`m¨ †fvU bv w`‡q _v‡Kb, Z‡e †Wvbvì mv‡n‡ei cÖwZØ›`x KZ †fv‡Ui e¨eav‡b civwRZ n‡q‡Qb?
mgvavb : †`Iqv Av‡Q, †gvU m`m¨ = 581 Rb
	91 Rb m`m¨ †fvU bv †`Iqvq †fvU †`Iqv m`m¨
		(581  91) Rb = 490 Rb
	†Wvbvì mv‡n‡ei cÖvß †fvU : cÖwZØ›`xi cÖvß †fvU = 4 : 3
	Abycv‡Zi ivwkØ‡qi †hvMdj = 4 + 3 = 7
 †Wvbvì mv‡ne †c‡jb  †fvU = 280 †fvU
Ges cÖwZØ›`x †c‡jb  †fvU = 210 †fvU
 †Wvbvì mv‡n‡ei cÖwZØ›`x civwRZ n‡jb (280  210) ev, 70 †fv‡Ui e¨eav‡b| (Ans.)
cÖkœ \ 17 \ hw` †Kv‡bv eM©‡ÿ‡Îi evûi cwigvY 20% e„w× cvq, Z‡e Zvi †ÿÎdj kZKiv KZ e„w× cv‡e?
mgvavb : g‡bKwi, eM©‡ÿ‡Îi GK evûi ˆ`N©¨ x GKK
	 eM©‡ÿ‡Îi †ÿÎdj x2 eM© GKK.
	20% e„w×‡Z eM©‡ÿ‡Îi evûi ˆ`N©¨  GKK
		=  GKK
		=  GKK
 20% e„w×‡Z eM©‡ÿ‡Îi †ÿÎdj  eM© GKK
		=  eM© GKK
eM©‡ÿ‡Îi †ÿÎdj e„w×  eM© GKK
		=  eM© GKK
		=  eM© GKK
 kZKiv †ÿÎdj e„w× %
		= %
		= 44%
 †ÿÎdj e„w× cvq 44% (Ans.)
cÖkœ \ 18 \ GKwU AvqZ‡ÿ‡Îi ˆ`N©¨ 10% e„w× Ges cÖ¯’ 10% n«vm †c‡j AvqZ‡ÿ‡Îi †ÿÎdj kZKiv KZ e„w× ev n«vm cv‡e?
mgvavb : g‡b Kwi, AvqZ‡ÿ‡Îi ˆ`N©¨ x GKK Ges cÖ¯’ y GKK
 AvqZ‡ÿÎwUi †ÿÎdj = xy eM© GKK
10% e„w×‡Z AvqZ‡ÿ‡Îi ˆ`N©¨ =  GKK
		=  GKK
		=  GKK
Ges 10% n«v‡m AvqZ‡ÿ‡Îi cÖ¯’ =  GKK
		=  GKK
		=  GKK
 10% n«vm-e„w×‡Z AvqZ‡ÿ‡Îi †ÿÎdj =    eM© GKK
		=  eM© GKK
myZivs †ÿÎdj n«vm cvq  eM© GKK
		=  eM© GKK
		=  eM© GKK
 †ÿÎdj kZKiv n«vm cvq =  eM© GKK
		=  eM© GKK
		=     100 eM© GKK
		= 1 eM© GKK
AZGe, AvqZ‡ÿ‡Îi †ÿÎdj 1% n«vm cv‡e| (Ans.)
cÖkœ \ 19 \ GKwU gv‡Vi Rwg‡Z †m‡Pi my‡hvM Avmvi Av‡Mi I c‡ii dj‡bi AbycvZ 4 : 7. H gv‡V †h Rwg‡Z Av‡M 304 KzBÈvj avb dj‡Zv, †mP cvIqvi c‡i Zvi djb KZ n‡e?
mgvavb : g‡bKwi, †mP cvIqvi c‡i dj‡bi cwigvY x KzB›Uvj
†mP Avmvi Av‡Mi djb : †mP Avmvi c‡ii djb = 4 : 7
cÖkœvbymv‡i, 304 : x = 4 : 7
	ev,  = 
	ev, 4x = 7  304
	ev, x = 
	 x = 532
 †mP cvIqvi c‡i djb n‡e 532 KzB›Uvj| (Ans.)
cÖkœ \ 20 \ avb I avb †_‡K Drcbœ Pv‡ji AbycvZ 3 : 2 Ges Mg I Mg †_‡K Drcbœ mywRi AbycvZ 4 : 3 n‡j, mgvb cwigv‡Yi avb I Mg †_‡K Drcbœ Pvj I mywRi AbycvZ †ei Ki|
mgvavb : g‡b Kwi, Drcbœ Pv‡ji cwigvY x KzB›Uvj
Ges Drcbœ mywRi cwigvY y KzB›Uvj
cÖkœvbymv‡i, avb : Pvj = 3 : 2
	    ev, 1 : x = 3 : 2
	    ev,  = 
	     x = 
 Pv‡ji cwigvY  KzB›Uvj
Avevi, Mg : mywR = 4 : 3
 	ev, 1 : y = 4 : 3
	ev,  = 
	 y = 
 mywRi cwigvY  KzB›Uvj|
Drcbœ Pvj : Drcbœ mywR =  : 
		=  : 
[3, 4 Gi j.mv.¸. 12]
		= 8 : 9
 Drcbœ Pvj I mywRi AbycvZ 8 : 9| (Ans.)
cÖkœ \ 21 \ GKwU Rwgi †ÿÎdj 432 eM©wgUvi| H Rwgi ˆ`N©¨ I cÖ‡¯’i m‡½ Aci GKwU Rwgi ˆ`N©¨ I cÖ‡¯’i AbycvZ h_vµ‡g 3 : 4 Ges 2 : 5 n‡j, Aci Rwgi †ÿÎdj KZ?
mgvavb : †`Iqv Av‡Q,
	1g Rwgi ˆ`N©¨ : 2q Rwgi ˆ`N©¨ = 3 : 4
	Ges 1g Rwgi cÖ¯’ : 2q Rwgi cÖ¯’ = 2 : 5
	awi, 1g Rwgi ˆ`N©¨ = 3x wgUvi
	2q Rwgi ˆ`N©¨ = 4x wgUvi
	Ges 1g Rwgi cÖ¯’ = 2y wgUvi
	2q Rwgi cÖ¯’ = 5y wgUvi
	1g Rwgi †¶Îdj	=	(3x  2y) eM©wgUvi 
		=	6xy eM©wgUvi
	2q Rwgi †¶Îdj	=	(4x  5y) eM©wgUvi
			=	20xy eM©wgUvi
	cÖkœg‡Z, 6xy	= 432
	ev, xy = 
	 xy = 72
	 2q Rwgi †¶Îdj = 20xy eM©wgUvi 
		= (20  72) e.wg.       [ xy = 72] 
		= 1440 eM©wgUvi
	 Aci Rwgi †¶Îdj 1440 eM©wgUvi| (Ans.)
cÖkœ \ 22 \ †Rwg I wmwg GKB e¨vsK †_‡K GKB w`‡b 10% nvi mij gybvdvq Avjv`v Avjv`v cwigvY A_© FY †bq| †Rwg 2 eQi ci gybvdv-Avm‡j hZ UvKv †kva K‡i 3 eQi ci wmwg gybvdv-Avm‡j ZZ UvKv †kva K‡i| Zv‡`i F‡Yi AbycvZ wbY©q Ki|
mgvavb : g‡b Kwi, e¨vsK †_‡K †Rwg FY K‡i x UvKv Ges 
wmwg FY K‡i y UvKv
GLb, 10% gybvdvq x UvKvi 2 eQ‡ii gybvdv 
		=  UvKv =  UvKv
 2 eQi c‡i †Rwg gybvdv-Avm‡j cwi‡kva K‡i =  UvKv
		=  UvKv
		=  UvKv
	Avevi, 10% gybvdvq y UvKvi 3 eQ‡ii gybvdv 
		= UvKv
		        =  UvKv
 3 eQi c‡i wmwg gybvdv-Avm‡j cwi‡kva K‡i =  UvKv
		=  UvKv
		=  UvKv
	cÖkœvbymv‡i,  = 
		ev, 60x = 65y
		ev,  = 
		ev,  = 
	 x : y = 13 : 12
wb‡Y©q F‡Yi AbycvZ 13 : 12
cÖkœ \ 23 \ GKwU wÎfz‡Ri evû¸‡jvi AbycvZ 5:12:13 Ges cwimxgv 30 †m. wg.
K.	wÎfzRwU A¼b Ki Ges †KvY‡f‡` wÎfzRwU Kx ai‡bi Zv wjL|
L.	e„nËi evû‡K ˆ`N©¨ Ges ¶z`ªZi evû‡K cÖ¯’ a‡i Aw¼Z AvqZ‡ÿ‡Îi K‡Y©i mgvb evûwewkó e‡M©i †ÿÎdj wbY©q Ki|
M.	D³ AvqZ‡ÿ‡Îi ˆ`N©¨ 10% Ges cÖ¯’ 20% e„w× †c‡j †ÿÎdj kZKiv KZ e„w× cv‡e?
mgvavb :
K. †`Iqv Av‡Q, wÎfz‡Ri evû¸‡jvi AbycvZ 5 : 12 : 13 Ges cwimxg 30 †m.wg.|
	awi, wÎfz‡Ri evû¸‡jv 5x, 12 x I 13x †m.wg.
	cÖkœg‡Z, 5x + 12x + 13x = 30
		ev, 30x = 30
		 x = 1
	AZGe, wÎfz‡Ri evû¸‡jv n‡jv 5 †m.wg., 12 †m.wg. I 13 †m.wg.|


	wPÎ n‡Z, AB2 + BC2 = (5)2 + (12)2
		= 25 + 144 = 169 = (13)2 = (AC)2
	 wc_v‡Mviv‡mi Dccv`¨ Abyhvqx wÎfzRwU mg‡KvYx| AZGe, wÎfyRwU GKwU mg‡KvYx wÎfyR Ges ABC = 90
L.	e„nËi evûi ˆ`N©¨ 13 †m. wg. †K ˆ`N©¨ Ges ¶z`ªZi evûi ˆ`N©¨ 5 †m. wg. †K cÖ¯’ a‡i wb‡P AvqZ‡ÿÎwU AuvKv n‡jv :


	ABCD AvqZ‡ÿ‡Îi KY© AC †Kv‡bv eM©‡ÿ‡Îi evû n‡j H eM©‡ÿÎwUi †ÿÎdj n‡e AC2 eM© †m. wg.
	GLb, ADC G D = 90
	 wc_v‡Mviv‡mi Dccv`¨ Abymv‡i cvB, AC2 = AD2 + CD2
		= (5)2 + (13)2
		= 25 + 169
		= 194
	A_©vr, H eM©‡ÿÎwUi †ÿÎdj 194 eM© †m. wg. (Ans.)
M.	10% e„w×‡Z AvqZ‡ÿÎwUi ˆ`N©¨ 
		=  †m. wg.
		=  †m. wg.
		=  †m. wg.
		= 14·3 †m. wg.
	Ges 20% e„w×‡Z AvqZ‡ÿÎwUi cÖ¯’
		=  †m. wg.
		= (5 + 1) †m. wg.
		= 6 †m. wg.
	 ˆ`N©¨-cÖ¯’ e„w×‡Z AvqZ‡ÿÎwUi †ÿÎdj 
		= (14·3  6) eM© †m. wg.
		= 85·8 eM© †m. wg.
	ˆ`N©¨ 13 †m. wg. Ges cÖ¯’ 5 †m. wg. wewkó AvqZ‡ÿÎwUi †ÿÎdj = (13  5) eM© †m. wg. = 65 eM© †m. wg.
	 †ÿÎdj e„w× cvq (85·5  65) eM© †m.wg.
		= 20·8 eM© †m.wg.
	 †ÿÎdj kZKiv e„w× cv‡e %
		= %
		= 32%
	AZGe, †ÿÎdj 32% e„w× cv‡e|
cÖkœ \ 24 \ GKw`b †Kv‡bv K¬v‡m Abycw¯’Z I Dcw¯’Z wkÿv_©xi AbycvZ 1 : 4|
K.	Abycw¯’Z wkÿv_©x‡`i‡K †gvU wkÿv_©xi kZKivq cÖKvk Ki|
L.	10 Rb wkÿv_©x †ewk Dcw¯’Z n‡j Abycw¯’Z I Dcw¯’Z wkÿv_©xi AbycvZ n‡Zv 1 : 9| †gvU wkÿv_©xi msL¨v KZ?
M.	†gvU wkÿv_©xi g‡a¨ QvÎ msL¨v QvÎx msL¨vi wØ¸Y A‡cÿv 20 Rb Kg| QvÎ I QvÎxmsL¨vi AbycvZ wbY©q Ki|
mgvavb :
K.	g‡b Kwi, Abycw¯’Z QvÎ msL¨v x
	Ges Dcw¯’Z QvÎmsL¨v 4x	[GLv‡b, x abvZ¥K AvbycvwZK aªæeK]
	†gvU QvÎ msL¨v = x + 4x = 5x
	 Abycw¯’Z QvÎmsL¨v †gvU QvÎmsL¨vi  fvM
	A_©vr,   100%
		=   100% =   100% = 20%
	 Abycw¯’Z QvÎmsL¨v †gvU QvÎ msL¨vi 20%
L.	10 Rb wkÿv_©x †ewk Dcw¯’Z n‡j,
	Dcw¯’Z wkÿv_©x msL¨v nq (4x + 10) Rb
	Abycw¯’Z wkÿv_©x msL¨v (x  10) Rb
	cÖkœvbymv‡i, (x  10) : (4x + 10) = 1 : 9
	         ev,  = 
	         ev, 9x  90 = 4x + 10
	         ev, 9x  4x = 90 + 10
	         ev, 5x = 100
	         ev, x = 
	          x = 20
	 †gvU wkÿv_©x 5x = (5  20) Rb = 100 Rb (Ans.)
M.	awi, QvÎx msL¨v = y Rb
	Ges QvÎ msL¨v = (2y  20) Rb
	cÖkœvbymv‡i, y + 2y  20 = 100
		ev, 3y = 100 + 20
		ev, 3y = 120
		ev, y = 
		 y = 40
	 QvÎx msL¨v 40 Rb|
	 QvÎ msL¨v = 2y  20 = (2  40  20) Rb = 60 Rb
	 QvÎ : QvÎx = 60 : 40	[20 Øviv fvM K‡i]
		= 3 : 2
	wb‡Y©q AbycvZ  3 : 2



m„Rbkxj cÖkœ:
 

 a, b, c KÌwgK mgvbycvwZK; m2   + 1 = 0 ‰es
A = .	[KzwgÍÏv ˆevWÆ-2019  cÉk² bs 3]  
K.	†`LvI †h,  = .	2
L.	A =  n‡j, y Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h,  = m	4
1 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
	a, b, c µwgK mgvbycvZx| 
		a : b = b : c 
	ev,	 = 
		b2 = ac .........(i) 
	GLb,  =  
			=      [b2 = ac ewm‡q]
			=   
			=  
		 =  (†`Lv‡bv n‡jv)	 
	†`Iqv Av‡Q, A =  
	GLb, A =  n‡j,
		 = 
	ev,	 =  [†hvRb-we‡qvRb K‡i]
	ev,	 = 
	ev,	 = 12
	ev,	12 = 4
	ev,	 = 
	ev,	 =  
	ev,	1  y =   [Dfqc¶‡K eM© K‡i]
	ev,	y = 1  
	ev,	y = 
		y =  (Ans.)
 †`Iqv Av‡Q, m2 –  + 1 = 0
	ev, m2 + 1 = 
	ev,  = 
	ev,  = 	[†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  =   [eM©g~j K‡i]
	ev,  =   [†hvRb-we‡qvRb K‡i]
	ev,	 =  
	 m =   (cÖgvwYZ)
 y =  Ges p : q = q : r.	[PÆMÖvg  †evW©-2019   cÖkœ bs 2]
K.	†`LvI †h,  = .	2
L.	cÖgvY Ki †h, p4q4r4 = p6 + q6 + r6.	4
M.	 +  Gi gvb wbY©q Ki, m  n.	4
2 bs cÖ‡kœi mgvavb
  †`Iqv Av‡Q, p t q = q t r 
	ev,	= 
	ev,	=  [Dfqc¶‡K eM© K‡i]
	ev,	 = 	 [ †hvRb K‡i ]
	ev,	= 	[GKvš—iKiY K‡i]
	ev,	= 	[  =   pr = q2]
	ev,	= 
	 =   (†`Lv‡bv n‡jv)
 	†`Iqv Av‡Q, p : q = q : r
		ev,	 = 
		ev,	q2 = pr
	GLb, evgc¶ = p4q4r4 
			=  +  + 
			=  +  + 
			=  +  +  
			= r6 + q6 + p6
			= p6 + q6 + r6 = Wvbc¶
		p4q4r4  = p6 + q6 + r6 (cÖgvwYZ)
	†`Iqv Av‡Q, y = 
	ev,	 = 
	ev,	 =   [†hvRb-we‡qvRb K‡i]
	ev,	 =  ... ... ... ... (i)
	Avevi, y = 
	ev,	 = 
	ev,	 =   [†hvRb-we‡qvRb K‡i]
	ev,	 =  ... ... ... ... (ii)
	(i) I (ii) bs †hvM K‡i cvB,
	 +  =  + 
			=   
			= 
			= 
			=  
			= 2 [ m  n] (Ans.) 
 A = , B =  Ges p, q, r µwgK mgvbycvZx|
	mgwš^Z Aa¨vq 4 I 11
	[wm‡jU †evW©-2019   cÖkœ bs 2]  
K.	 . .  Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h,  = 	4
M.	m =  n‡j, cÖgvY Ki †h, x = 	4
3 bs cÖ‡kœi mgvavb
	cÖ`Ë ivwk,  . . 
	=  . .
	= 
	= 
	= 1 (Ans.)
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-3 `ªóe¨| c„ôv-209
	†`Iqv Av‡Q, A = , B = 
	cÖkœg‡Z, m = 
	ev,	 =  [†hvRb-we‡qvRb K‡i]
	ev,	 =  = 
	ev,	 =  [gvb ewm‡q]
	ev,	 =  [eM© K‡i]
	ev,	 = 
	ev,	 = 
[†hvRb-we‡qvRb K‡i]
	ev,	 = 
	ev,	 = 
	ev,	 = 
	ev,	 = 
	ev,	x =  (cÖgvwYZ)
 (i) y2 = xz   (ii) p = 26 wgUvi Ges q = 10 wgUvi|
	[h‡kvi †evW©-2019   cÖkœ bs 3]  
K.	(i) n‡Z †`LvI †h,  = 1	2
L.	 =  n‡j, DÏxc‡Ki Av‡jv‡K (i) bs cÖwZwôZ Ki|	4
M.	hw` p I q Gi gvb‡K AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ we‡ePbv Kiv nq, Z‡e AvZq‡¶‡Îi ˆ`N©¨ 10% e„w× Ges cÖ¯’ 20% n«vm †c‡j †¶ÎwUi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e Zv wbY©q Ki|	4
4 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, y2 = xz
	evgc¶ = 
		= 
		=   [ y2 = xz]
		= 
		= 1 
		=  Wvbc¶ 
	  = 1  (†`Lv‡bv n‡jv)
	†`Iqv Av‡Q,  = 
	ev,  =  [ GKvš—iKiY K‡i ]
	ev,  = 
	ev, = 
[we‡qvRb K‡i]
	ev, = 
	ev, =    
	ev, xy2 + xz2 = x2z + y2z
	ev, xz2  x2z = y2z  xy2
	ev, xz(z  x) = y2 (z  x)
	ev, xz = y2
	ev, y2 = xz (cÖgvwYZ)
	GLv‡b, ˆ`N©¨ p = 26 wgUvi 
		cÖ¯’ q = 10 wgUvi 
	10% e„w×‡Z ˆ`N©¨ =  wg.
					= 28.6 wg. 
	20% n«v‡m cÖ¯’ =  wg. = 8 wg. 
	c~‡e©i †¶Îdj = 26  10 eM© wg. = 260 eM© wg. 
	bZzb †¶Îdj = 28.6  8 eM© wg. = 228.8 eM© wg. 
	†¶Îdj n«vm = (260 – 228.8) eM© wg. = 31.2 eM© wg. 
	†¶Îdj kZKiv n«vm =   100% = 12% (Ans.)	
 3na2  4ma + 3n = 0,  =  = 
	[ewikvj †evW©-2019   cÖkœ bs 2]  
K.	`yBwU msL¨vi AbycvZ 5 : 7 Ges Zv‡`i j.mv.¸. 280| msL¨v `yBwUi M.mv.¸. wbY©q Ki|	2
L.	cÖgvY Ki †h, a = 	4
M.	†`LvI †h, (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2.	4
5 bs cÖ‡kœi mgvavb
  †`Iqv Av‡Q, `yBwU msL¨vi AbycvZ 5 : 7
		Ges j.mv.¸ = 280
	g‡b Kwi, msL¨v `yBwU 5x I 7x
	msL¨v `yBwUi j.mv.¸ = 35x
		   Ges   M.mv.¸ = x
	kZ©vbymv‡i, 35x = 280
		ev,	x = 
		ev,	x = 8
			x = 8
	msL¨v `yBwUi M.mv.¸ 8 (Ans.)
 	†`Iqv Av‡Q,
		3na2  4ma + 3n = 0
	ev,	3na2 + 3n = 4ma
	ev,	3n(a2 + 1) = 2m.2a
	ev,	 = 
	ev,	 = ;  [†hvRb-we‡qvRb K‡i]
	ev,	 = 
	ev,	 = 
	ev,	 = 
	ev,	 =  [†hvRb-we‡qvRb K‡i]
	ev,	 = 
		a = (cÖgvwYZ)
	†`Iqv Av‡Q, p, q, r, s µwgK mgvbycvZx|
	 = = 
	awi, = = = k 
		r = sk 
		q = rk = sk.k = sk2  [ r = sk]
		p = qk = sk2.k = sk3 [ q = sk2]
	evgc¶ = (p2 + q2 + r2) (q2 + r2 + s2) 
		= {(sk3)2 + (sk2)2 + (sk)2} {(sk2)2 + (sk)2 + s2}
		= {s2 k6 + s2 k4 + s2 k2}{s2 k4 + s2k2 + s2} 
		= s2k2(k4 + k2 + 1) × s2 (k4 + k2 + 1)
		= s4k2(k4 + k2 + 1)2
	Wvbc¶ = (pq + qr + rs)2 
		= (sk3 × sk2 + sk2 × sk + sk × s)2 
		= (s2k5 + s2k3 + s2k)2 
		= {s2k(k4 + k2 + 1)}2 
		= s4k2(k4 + k2 + 1)2 
	  (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2  (†`Lv‡bv n‡jv)
 a, b, c, d µwgK mgvbycvZx Ges p2 −  + 1 = 0
	mgwš^Z Aa¨vq 4 I 11
	[ivRkvnx †evW©-2017   cÖkœ bs 2] 
K.	log324 Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2 	4
M.	†`LvI †h, p =  	4
6 bs cÖ‡kœi mgvavb
  log324 = log(3)4
		= 4 log3
		= 4.1	[  logaa = 1]
		= 4 (Ans.)		 
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
 	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
 GKwU e‡M©i †¶Îdj GKwU Avq‡Zi †¶Îd‡ji mgvb| AvqZ‡¶‡Îi ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi|	[w`bvRcyi †evW©-2017   cÖkœ bs 3]  
K.	Avq‡Zi evûi ˆ`‡N©¨i I cÖ‡¯’i wØfvwRZ AbycvZ wbY©q Ki|	2
L.	Avq‡Zi ˆ`N©¨ 10% n«vm †c‡j Ges cÖ¯’ 10% e„w× Kiv n‡j, †¶Îdj kZKiv KZ n«vm ev e„w× cv‡e?	4
M.	eM©vKvi †¶ÎwUi PZzw`©‡K 3 wgUvi Aš—i MvQ jvMv‡j KZwU MvQ cÖ‡qvRb n‡e Ges cÖwZwU MvQ jvMv‡Z 23 UvKv wnmv‡e MvQ jvMv‡bv eve` LiP KZ n‡e?	4
7 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, AvqZ‡¶‡Îi ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi
	  AvqZ‡¶‡Îi evûi ˆ`‡N©¨i I cÖ‡¯’i wØfvwRZ AbycvZ 
		=  :  = 6 : 5 (Ans.)
  	†`Iqv Av‡Q, 
	AvqZ‡¶‡Îi ˆ`N©¨ 36 wgUvi Ges cÖ¯’ 25 wgUvi
	 AvqZ‡¶ÎwUi †¶Îdj = (36  25) eM©wgUvi = 900 eM©wgUvi
	10% n«v‡m AvqZ‡¶ÎwUi ˆ`N©¨ = 36  36 Gi 10%
				= wgUvi
				= (36  3.6) wgUvi  
				= 32.4 wgUvi
	10% e„w×‡Z AvqZ‡¶ÎwUi cÖ¯’ = 25 + 25 Gi 10%
				= wgUvi
				= (25 + 2.5) wgUvi
				= 27.5 wgUvi
	cwiewZ©Z †¶Îdj = (32.4  27.5) eM© wgUvi = 891 eM© wgUvi
	  	†¶Îdj n«vm cvq = (900  891) eM© wgUvi = 9 eM© wgUvi
	 	 †¶Îdj kZKiv n«vm cvq =   100% = 1% (Ans.)
	ÔLÕ †_‡K cvB,
	AvqZ‡¶‡Îi †¶Îdj = 900 eM© wgUvi
	cÖkœg‡Z, eM©‡¶‡Îi †¶Îdj = AvqZ‡¶‡Î †¶Îdj
				= 900 eM©wgUvi
	eM©‡¶‡Îi evûi ˆ`N©¨ x wgUvi n‡j 
	 	x2 = 900 
	ev, 	x = 30 wgUvi
	 	eM©vKvi †¶ÎwUi evûi ˆ`N©¨ 30 wgUvi
	 	eM©vKvi †¶ÎwUi cwimxgv = (4  30) wgUvi
		= 120 wgUvi
	MvQ cÖ‡qvRb n‡e  wU ev 40 wU (Ans.)
	MvQ jvMv‡bv eve` LiP n‡e (40  23) UvKv = 920 UvKv (Ans.)
  =  +  Ges m : n = n : l	[Kzwgj­v †evW©-2017   cÖkœ bs 2]  	
K.	†`LvI †h, y = .  	2
L.	cÖgvY K‡iv †h,  +  = 2, p  q. 	4
M.	†`LvI †h, m2n2l2  = m3 + n3 + l3. 	4
8 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
	 =  + 
	ev,  = 
	ev, y(p+q) = 6pq
	 y =   (†`Lv‡bv n‡jv)
 	ÔKÕ n‡Z cÖvß, y = 
	ev,	 = 
	ev,	 =   =  [†hvRb-we‡qvRb K‡i] ... (i)
	Avevi, y = 
	ev,	 = 
	ev,	 =  =  [†hvRb-we‡qvRb K‡i] ... ... (ii)
	(i) + (ii) n‡Z cvB,
	 +  =  + 
			=   
			=  
			= 
			=  = 2
		+  = 2 †hLv‡b, p  q (cÖgvwYZ)
	†`Iqv Av‡Q, m t n = n t l  	
		ev,  =   
		  n2 = ml
	evgc¶	= m2n2l2 
		= 
		= 
		= 
		=  [n2 = ml ewm‡q]
		= l3 + + m3 
		= l3 + n3 + m3 
		= m3 + n3 + l3 = Wvbc¶
	 m2n2l2 = m3 + n3 + l3 (†`Lv‡bv n‡jv)
 10x–1 Ges a–1 + b–1 `yBwU exRMvwYwZK ivwk|
			[ewikvj †evW©-2017   cÖkœ bs 2]  
K.	hw` ivwkØq ci¯úi mgvb nq Zvn‡j x Gi gvb wbY©q K‡iv| 	2
L.	†`LvI †h,  +  = 2.	4
M.	cÖgvY K‡iv †h, 2q ivwkwU 2x–1 Gi mgvb n‡e, hLb  +  = 2.	4 
9 bs cÖ‡kœi mgvavb
	kZ©g‡Z, 10x1 = a1 + b–1
	ev, 10.  =  +   
	ev,  =   
	ev,  =  
	x =  (Ans.)
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11 (M) `ªóe¨| c„ôv-214
	†`Iqv Av‡Q,
	 +  = 2
	ev,  = 2
	ev,  = 2
	ev,  = 2
	ev, 2x2  2ab = 2x2  2ax  2bx + 2ab
	ev, 2x2  2x2 + 2bx + 2ax = 2ab + 2ab
	ev, 2x(b + a) = 4ab
	ev, x(b + a) = 2ab
	ev,  = 
	ev,  +  = 
	ev,  +  = 
	 a1 + b1 = 2x1 (cÖgvwYZ)

 GKwU wÎfz‡Ri wZbwU evûi AbycvZ 5 t 8 t 12 Ges cwimxgv 75 †m.wg.| 	[ivRkvnx †evW©-2016   cÖkœ bs 3]  
K.	wÎfz‡Ri evû wZbwUi gvb wbY©q Ki|	2
L.	wÎfz‡Ri eo Ges †QvU evû‡K h_vµ‡g ˆ`N©¨ Ges cÖ¯’ a‡i Aw¼Z Avq‡Zi K‡Y©i mgvb ˆ`N©¨ wb‡q Aw¼Z e‡M©i †¶Îdj wbY©q Ki| 	4
M.	D³ Avq‡Zi ˆ`N©¨‡K 10% e„w× Ges cÖ¯’‡K 20% n«vm Ki‡j †¶Îdj kZKiv KZ n«vm ev e„w× cv‡e? 	4
10 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, wÎfy‡Ri wZbwU evûi AbycvZ 5 t 8 t 12 Ges cwimxgv 75 †m.wg.
	awi, wÎfz‡Ri evû wZbwU 5x †m.wg., 8x †m.wg. I 12x †m.wg.
	cÖkœg‡Z, 5x + 8x + 12x = 75
	ev,  25x = 75
	ev,  x =   
	   x = 3
	myZivs wÎfz‡Ri evû wZbwUi cwigvY
	5x †m.wg. = (5  3) †m.wg. = 15 †m.wg.
	8x †m.wg. = (8  3) †m.wg. = 24 †m.wg.
	12x †m.wg. = (12  3) †m.wg. = 36 †m.wg. (Ans.)
 	ÔKÕ †_‡K cvB,
	wÎfz‡Ri eo evûi ˆ`N©¨ 36 †m.wg. Ges †QvU evûi ˆ`N©¨ 15 †m.wg.
	cÖkœvbymv‡i,
	AvqZ‡¶‡Îi ˆ`N©¨ 36 †m.wg. Ges cÖ¯’ 15 †m.wg.
	 AvqZ‡¶‡Îi K‡Y©i ˆ`N©¨ =  GKK
		=  †m.wg.
		=  †m.wg.
		= 39 †m.wg.
	 eM©‡¶‡Îi evûi ˆ`N©¨ = AvqZ‡¶‡Îi K‡Y©i ˆ`N©¨ 
		= 39 †m.wg.
	 eM©‡¶‡Îi †¶Îdj = (evûi ˆ`N©¨)2 eM© GKK
		= (39)2 eM© †m.wg.
		= 1521 eM© †m.wg. (Ans.)
 ÔLÕ †_‡K cvB,
	AvqZ‡¶‡Îi ˆ`N©¨ = 36 †m.wg. Ges cÖ¯’ = 15 †m.wg.
	 †¶Îdj = (ˆ`N©¨  cÖ¯’) eM© GKK
		= (36  15) eM© †m.wg.
		= 540 eM© †m.wg.
	GLb, AvqZ‡¶‡Îi ˆ`N©¨ 10% e„w×i ci
	e„w×K…Z ˆ`N©¨ = (36 + 36 Gi 10%) †m.wg.
		=  †m.wg.
		= 36 + 3.6 †m.wg.
		= 39.6 †m.wg.
	Ges cÖ¯’ 20% n«v‡mi ci
	n«vmK…Z cÖ¯’ = (15 − 15 Gi 20%) †m.wg.
		=  †m.wg.
		= (15 − 3) †m.wg. 
		= 12 †m.wg.
	 AvqZ‡¶‡Îi cwiewZ©Z †¶Îdj = (39.6  12) eM© †m.wg.
		= 475.2 eM© †m.wg.
	       ,,   †¶Îdj n«vm cvq = (540 − 475.2) eM© †m.wg.
		= 64.8 eM© †m.wg.
	 †¶Îdj kZKiv n«vm cvq =  eM© †m.wg.
		= 12  eM© †m.wg.
	 †¶Îdj 12% n«vm cvq| (Ans.)
 a t b = b t c	[w`bvRcyi †evW©-2016   cÖkœ bs 3]  
K.	†`LvI †h,  =  .	2
L.	cÖgvY Ki †h, a2b2c2 = a3 + b3 + c3.	4
M.	†`LvI †h, a  2b + c =  =  .	4
11 bs cÖ‡kœi mgvavb
  cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214
 †`Iqv Av‡Q, a t b = b t c  	
		ev,  =   
		  b2 = ac
	evgc¶	= a2b2c2 
		= 
		= 
		= 
		=  [b2 = ac ewm‡q]
		= c3 + + a3 
		= c3 + b3 + a3 
		= a3 + b3 + c3 = Wvbc¶
	 a2b2c2 = a3 + b3 + c3 (cªgvwYZ)
 	†`Iqv Av‡Q,

	a t b = b t c A_©vr,

	g‡b Kwi, 	
			b = ck
			a = bk = ck.k = ck2 
	cÖ_g ivwk = a – 2b + c
		= ck2 – 2ck + c 
		= c(k2 – 2k + 1) 
		= c{(k)2 – 2 × k × 1 + (1)2}
		= c(k – 1)2 


	wØZxq ivwk	= = 


		= = = c(k – 1)2 

	Z…Zxq ivwk 	= 

		= 

		= 

		= 
		= c(k – 1)2 


	  a – 2b + c = = (†`Lv‡bv n‡jv)
 p, q, r µwgK mgvbycvZx|	[wm‡jU †evW©-2016   cÖkœ bs 3]  
K.	†`LvI †h, 2 = .	2
L.	cÖgvY Ki †h, p2q2r2 = p3 + q3 + r3.	4
M.	†`LvI †h,  =  m¤úK©wU DÏxc‡Ki kZ©‡K mg_©b K‡i|	4
12 bs cÖ‡kœi mgvavb
  m„Rbkxj 1(K) bs mgvavb `ªóe¨|
  m„Rbkxj 11(L) bs mgvavb `ªóe¨|
 †`Iqv Av‡Q,   =  
	ev,  =    [GKvš—iKiY K‡i] 
	ev,  =  
	ev,  =   [we‡qvRb K‡i] 
	ev,  =  
	ev,  =     [Dfqc¶‡K 2q Øviv fvM K‡i]
	ev, p(q2 + r2) = r(p2 + q2) 
	ev, pq2 + pr2 = rp2 + rq2 
	ev, pq2 – rq2 = rp2 – pr2 
	ev, q2(p – r) = pr(p – r)
	ev, q2 = pr                  [(p  r) Øviv fvM K‡i]
	ev, pr = q2 
	ev,  =  
	ev, p : q = q : r
	 p, q, r µwgK mgvbycvZx| 
	 cÖ`Ë m¤úK©wU DÏxc‡Ki kZ©‡K mg_©b K‡i| (†`Lv‡bv n‡jv)
 y3  3my2 + 3y  m = 0
	A = x2n + (a2n1  x2n1) + a2n
	B = x2n1 + (a2n2  x2n2) + a2n1
	mgwš^Z Aa¨vq 4 I 11
 	[cvebv K¨v‡WU K‡jR, cvebv   cÖkœ bs 2]  
K.	 =  n‡j x Ges y Gi AbycvZ wbY©q Ki|	2
L.	†`LvI †h, y = 	4
M.	 wbY©q Ki|	4
13 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,  = 
		ev, ax  2ay = 2bx  by
		ev, ax  2bx = 2ay  by
		ev, x(a  2b) = y(2a  b)
		ev,  = 
		 x : y = (2a  b) : (a  2b) (Ans.)
	†`Iqv Av‡Q,  y3  3my2 + 3y  m = 0
		ev, y3 + 3y = m + 3my2
		ev, y3 + 3y = m(1 + 3y2)  
		ev,  = m
		ev,  =  [†hvRb-we‡qvRb K‡i]
		ev,  = 
		ev,  =  [Nbg~j K‡i]
		ev,  = 	[†hvRb-we‡qvRb K‡i]
		ev,  = 
		 y =  (†`Lv‡bv n‡jv)
	awi, P = a2n2 	Q = x2n2 
	ev, P2 = a2n2. 2	ev, Q2 = x2n2. 2
	ev, P2 = a2n2 + 1 	ev, Q2 = x2n2 + 1 
	ev, P2 = a2n1 	ev, Q2 = x2n1 
	ev, P4 = a2n1. 2	ev, Q4 = x2n1. 2
	ev, P4 = a2n1 + 1 	ev, Q4 = x2n1+1 
	 P4 = a2n 	 Q4 = x2n 
	cÖ`Ë ivwk =  = 
		= 
		= 
		= 
		= 
		= P2  PQ + Q2
		= a2n1  (a2n2  x2n2 ) + x2n1 (Ans.)
 A =  , B = , P = 2n+1
	Q = 4.2n1, R = 4.22n1 Ges a1 + b1 = 2x1
	mgwš^Z Aa¨vq 4 I 11
 	[iscyi K¨v‡WU K‡jR, iscyi   cÖkœ bs 2]  
K.	A  B Gi gvb wbY©q Ki|	2
L.	mij Ki : 	4
M.	cÖgvY Ki †h, + = 2	4
14 bs cÖ‡kœi mgvavb
	A  B =   
		=   
		=  
		= (Ans.)
	cÖ`Ë ivwk = 
		=   
		=  
		=  
		= 22n + 2  2  2n + 1  2n  1  2n + 1
		= 2  2n (Ans.)
	kZ©g‡Z, a1 + b1 = 2x1
	ev,	 +  = 2. 
	ev,	 =  
	ev,	 = 
		x =  ................ (i)
	(i) bs †_‡K cvB, 
	 =  	
	ev,	 =      [†hvRb-we‡qvRb K‡i]
		 =  ................ (ii)
	Avevi (i) bs †_‡K cvB, 
	 =  
	ev,	 =  [†hvRb-we‡qvRb K‡i]
		 =  ................(iii)
	(ii) bs I (iii) bs †hvM K‡i cvB, 
	 +  =  +  =  + 
	=   
	= 
	=  
	=  = 2 
	  +  = 2 (cÖgvwYZ)
 t =  Ges x = 
 	[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v   cÖkœ bs 2]  
K.	a, b, c µwgK mgvbycvZx n‡j,
	cÖgvY Ki †h, a2b2c2 = a3 + b3 + c3	2
L.	 +  Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h, t3  3mt2 + 3t  m = 0	4
15 bs cÖ‡kœi mgvavb
	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) `ªóe¨| c„ôv- 214
	†`Iqv Av‡Q, t = 
	ev,	 = 
 [ †hvRb-we‡qvRb K‡i ]
	ev, 	 = 
	ev, 	 = 
	ev, 	= [ Dfqc¶‡K Nb K‡i ]
	ev, 	 = 
	ev, 	 = 
[cybivq †hvRb-we‡qvRb K‡i]
	ev, 	 = 
	ev, 	 = m
	ev, 	t3 + 3t = m + 3mt2  [Avo ¸Yb K‡i]
	 	t3 – 3mt2 + 3t – m = 0 (cÖgvwYZ)
 x2  x  1 = 0 Ges ƒ(x) = 
	mgwš^Z Aa¨vq 3 I 11
 	[wm‡jU K¨v‡WU K‡jR, wm‡jU   cÖkœ bs 2]  
K.	Drcv`‡K we‡k­lY Ki: x2  x  8	2
L.	 Gi gvb wbY©q Ki|	4
M.	ƒ(x) = q n‡j cÖgvY Ki †h, q2  2qx + 1 = 0	4
16 bs cÖ‡kœi mgvavb
	x2  x  8
	= x2   + 4ax  8
	= x + 4a
	=  (x + 4a) (Ans.)
	†`Iqv Av‡Q, x2  x  1 = 0
		ev, x2  1 = x
		ev,   = 
		 x  = 
	cÖ`Ë ivwk = 
		=  
		= x3  
		= + 3.x. 
		=  + 3
		= 3+ 3
		= 6(Ans.)
	†`Iqv Av‡Q, ƒ(x) = q
	ev, = q
	ev,  = [†hvRb-we‡qvRb]
	ev, = 
	ev, =    [eM© K‡i cvB]
	ev, =  [†hvRb-we‡qvRb]
	ev, = 
	ev, x = 
	ev, q2 + 1 = 2qx
	 q2  2qx + 1 = 0  (cÖgvwYZ)
 p =  Ges q = 
 	[wSbvB`n K¨v‡WU K‡jR, wSbvB`n   cÖkœ bs 2]  
K.	p = 2 n‡j x Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, p2   + 1 = 0	4
M.	 Gi gvb wbY©q Ki|	4
17 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, p = 
	cÖkœg‡Z, p = 2
	ev,  = 2
	ev, 2  2 =  + 
	ev,  = 3
	ev, 1 + x = 9(1  x) [eM© K‡i cvB]
	ev, 10x = 8
	 x =  =  (Ans.)
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-6 `ªóe¨| c„ôv-211
	p + q =  + 
		=  
		= 
		=  =  = 
	Ges pq =    = 1
	cÖ`Ë ivwk = 
		= 
		= 
		= 
		= 
		=  (Ans.)
 (i) m = x(p1 + q1) Ges (ii)  = 
	mgwš^Z Aa¨vq 4 I 11
 	[ewikvj K¨v‡WU K‡jR, ewikvj   cÖkœ bs 3]  
K.	log144 Gi gvb wbY©q Ki|	2
L.	m = 6 n‡j (i) n‡Z †`LvI †h,  +  = 2; p  q.	4
M.	(ii) bs n‡Z cÖgvY Ki †h, c = a A_ev, a + b + c + d = 0.	4
18 bs cÖ‡kœi mgvavb
	144 = 122 = {(2)2}2 = 4
	 log144 = log(2)4 = 4 log2 = 4.1 = 4 (Ans.)
	kZ©g‡Z, m = 6
	ev, x = 6
	ev,  +  = 
	ev,  = 
	 x = 
	AZtci m„Rbkxj 8(L) bs mgvavb `ªóe¨|
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212
 A = 3x + 31  x , B =  + 
 	[ivRDK DËiv g‡Wj K‡jR, XvKv   cÖkœ bs 2]  
K.	x = log8000 n‡j, x Gi gvb wbY©q Ki|	2
L.	A = 4 n‡j, x Gi gvb wbY©q Ki|	4
M.	B =  n‡j, mgvavb †mU wbY©q Ki|	4
19 bs cÖ‡kœi mgvavb
	GLv‡b, 8000 = 64  125 = 43  53 
			= 26  ()6
			= (2)6
		log8000 = log(2)6
			= 6 log2
			= 6  1 [ logaa = 1]
			= 6 (Ans.)
	†`Iqv Av‡Q, A = 3x + 31  x
	GLb A = 4 n‡j,
		3x + 31  x = 4
	ev,	3x +  = 4
	ev,	p +  = 4  [3x = p a‡i]
	ev,	 = 4
	ev,	p2 + 3 = 4p
	ev,	p2  4p + 3 = 0
	ev,	p2  3p  p + 3 = 0
	ev,	p(p  3)  1 (p  3) = 0
	ev,	(p  3) (p  1) = 0
		p  3 = 0
ev,	p = 3
ev,	3x = 31
	x = 1
	bZzev, p  1 = 0
ev,	p = 1
ev,	3x = 30
	x = 0


		x = 0, 1 (Ans.)

	†`Iqv Av‡Q, B =  + 
	Ges B = 
	myZivs  +  = 
	ev,	 +  =  + 
	ev, 	– = 0
	ev, 	+  = 0
	ev, 	+ = 0
	ev, 	– = 0
	ev, 	(ax – bx – a2 + b2)
		{x(a  b)  (a + b) (a  b)}  = 0
	nq,	x(a  b)  (a + b) (a  b) = 0
	ev,	x(a  b) = (a + b) (a  b)
		x = a + b
	A_ev,   = 0
	ev,	a(x  b) = b(x  a)
	ev,	ax  ab = bx  ab
	ev,	ax  bx = 0
	ev,	x(a  b) = 0
		x = 0
	 wb‡Y©q mgvavb †mU, x = {0, a + b} 
 4x1 I a1 + b1 `yBwU exRMvwYwZK ivwk Ges p2   + 1 = 0 GKwU mgxKiY|
 	[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]  
K.	4x–1 = a–1 + b–1 n‡j, x = ?	2
L.	DÏxc‡Ki mgxKiYwUi mvnv‡h¨ †`LvI †h,  =  	4
M.	 =  n‡j cÖgvY Ki †h, c = a A_ev a + b + c + d = 0	4
20 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
		4x1 = a1 + b1
	ev,	 =  + 
	ev,	 = 
		x =  (Ans.)
	†`Iqv Av‡Q, 
	p2 –  + 1 = 0
	ev, p2 + 1 = 
	ev,  = 
	ev,  = 	[†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  =   [eM©g~j K‡i]
		 =   (†`Lv‡bv n‡jv)
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212
 y =  Ges p : q = q : r n‡jÑ
 	[gwbcyi D”P we`¨vjq I K‡jR, XvKv   cÖkœ bs 3]  
K.	†`LvI †h,  = 	2
L.	cÖgvY Ki †h, p2q2r2  = p3 + q3 + r3 	4
M.	cÖgvY Ki †h,  +  = 2 †hLv‡b m  n	4
21 bs cÖ‡kœi mgvavb
	m„Rbkxj 2(K)bs mgvavb `ªóe¨|
	m„Rbkxj 11(L)bs mgvavb `ªóe¨|
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M)bs `ªóe¨| c„ôv-214
 a, b, c, d µwgK mgvbycvwZ Ges  +  = .
 	[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv   cÖkœ bs 2]  
	[Aa¨vq 4 I 11 Gi mgš^‡q]
K.	log2304 Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2.	4
M.	 +  Gi gvb wbY©q Ki| †hLv‡b p  q.	4
22 bs cÖ‡kœi mgvavb
	log2304 = log(48)2
			= log(4)4
			= 4 log4
			= 4  1  [∵loga a = 1]
			= 4
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
	 +  = 
	ev,  = 
	ev, x =  
	AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) `ªóe¨| c„ôv-214
 A = log  + log    log125 Ges  = p
	mgwš^Z Aa¨vq 4 I 11
 	[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv   cÖkœ bs 2]  
K.	 Gi gvb wbY©q Ki|	2
L.	A  (log6  log5) wbY©q Ki|	4
M.	cÖgvY Ki †h, x = 	4
23 bs cÖ‡kœi mgvavb
	
		= . . 
		= .. 
		= 1
	A = log + log   log 125
		= log + log   log53
		=  +    log53
		= log 3 + log2  log5
		=  (log 3 + log2  log5)
		= {log (3  2)  log5}
		=  (log 6  log5)
	 	 = 
		=  (Ans.)	
	 = p
	 	 = 
	[†hvRb-we‡qvRb K‡i]
	  	 =
	  	 = 
	 	 =  [we‡qvRb-†hvRb K‡i]
	 	 = 
	 	 x = 
	 	 x = 
	 	x =  (cÖgvwYZ)
 a, b, c, d µwgK mgvbycvZx Ges  =  + 
 	[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]  
K.	†`LvI †h,  = 	2
L.	cÖgvY Ki †h, (a2 + b2 + c2)(b2 + c2 + d2) = (ab + bc + cd)2.	4
M.	 +  Gi gvb wbY©q Ki, p  q.	4
24 bs cÖ‡kœi mgvavb
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
	m„Rbkxj 8(L) bs mgvavb `ªóe¨|
 a, b, c, d ivwk wZbwU µwgK mgvYycvZx I x = , q  s n‡j,
 	[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv   cÖkœ bs 2]  
K.	AbycvZ I mgvbycvZ ej‡Z wK eySvq?	2
L.	cÖgvY Ki: (a2 + b2 + c2) (b2 + d2 + c2) = (ab + bc + cd)2|	4
M.	cÖgvY Ki †h,  +  = 2|	4
25 bs cÖ‡kœi mgvavb
	cvV¨eB‡qi Abykxjbx-11.1 Gi AbycvZ I mgvbycvZ Aby‡”Q` `ªóe¨| c„ôv-205
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
	†`Iqv Av‡Q, x = 
	ev,  = 
	ev,  =   [†hvRb-we‡qvRb K‡i]
	ev,  =  =  ... ... ... ... (i)
	Avevi,  = 
	ev,  =   [†hvRb-we‡qvRb K‡i]
	ev,  =  ... ... ... ... (ii)
	(i) I (ii) †hvM K‡i cvB,
	 +  =  +  = 
			=  = 2 (cÖgvwYZ)
 A =  Ges B = 
 	[BbwRwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 3]  
K.	= p(p + q) n‡j, cÖgvY Ki †h, p, q, r µwgK mgvbycvZx|	2
L.	A =  n‡j, x Gi gvb wbY©q Ki †hLv‡b 0 < q < 2p.	4
M.	p =  Ges A + B =  2 n‡j, cÖgvY Ki †h,  2x1 = m1 + n1.	4
26 bs cÖ‡kœi mgvavb
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv-212
	†`Iqv Av‡Q, A = 
	ev, = 
	AZtci cvV¨B‡qi Abykxjbx-11.1 Gi D`vniY-5 `ªóe¨| c„ôv-210|
	[a Gi ¯’‡j p Ges b Gi ¯’‡j q em‡e|]
	†`Iqv Av‡Q, p =  Ges A + B =  2
	cÖkœvbymv‡i, + =  2
	ev,	+ =  2
	ev,	+ + 2 = 0
	ev,	+ 1 + + 1 = 0
	ev,	+ = 0
	ev,	+ = 0
	ev,	=  
	ev,	= 
	ev,	= 
	ev,	1  =  1
	ev,	1 + 1 = + 
	ev,	2 = x
	ev,	= + 
	 2x1 = m1 + n1 (cÖgvwYZ)
 A = , B = , p : q = q : r nq|
 	[AMÖYx ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 3]  
K.	GKwU wÎfz‡Ri cwimxgv 18 †m.wg.| evû¸‡jvi ˆ`‡N©¨i AbycvZ 3 : 4 : 5| evû¸‡jvi gvb wbY©q Ki|	2
L.	 =  n‡j, cÖgvY Ki †h, p, q, r µwgK mgvbycvZx|	4
M.	m =  n‡j cÖgvY Ki †h, x =  .	4
27 bs cÖ‡kœi mgvavb
	awi, evû¸‡jvi ˆ`N©¨ h_vµ‡g 3x, 4x I 5x
	†`Iqv Av‡Q, wÎfz‡Ri cwimxgv = 18 †m.wg.
	cÖkœg‡Z, 3x + 4x + 5x = 18
		ev, 12x = 18
		 x = 1.5 †m.wg.
		 3x = 3  1.5 = 4.5, 4x = 4  1.5 = 6, 5x = 5  1.5 = 7.5
	 evû¸‡jvi ˆ`N©¨ h_vµ‡g 4.5 †m.wg., 6 †m.wg. Ges 7.5 †m.wg. (Ans.)
	m„Rbkxj 12(M) bs mgvavb `ªóe¨|
	m„Rbkxj 3(M) bs mgvavb `ªóe¨|
 (a + b)2 (b2 + c2) = (b + c)2 (a2 + b2) Ges P = 
 	[DËiv nvB ¯‹zj GÛ K‡jR, XvKv   cÖkœ bs 2]  
K.	x : y = 5 : 6 n‡j 3x : 5y = KZ?	2
L.	cÖgvY Ki †h, a, b, c µwgK mgvbycvZx?	4
M.	†`LvI †h, m = 	4
28 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
		x : y = 5 : 6
		ev, = 
		ev, 6x = 5y
		ev, 2.3x = 5y
		ev, = 
	 3x : 5y = 1 : 2  (Ans.)
	†`Iqv Av‡Q,
		(a + b)2 (b2 + c2) = (b + c)2 (a2 + b2)

	ev, 		

	ev, 	
	ev, 	=  [we‡qvRb K‡i]
	ev, 	= 
	ev, 	=    [Dfq c¶‡K 2b Øviv fvM K‡i]
	ev, 	ab2 + ac2 = a2c + b2c
	ev, 	ac2  a2c = b2c  ab2
	ev, 	ac(c  a) = b2 (c  a)
	ev, 	ac = b2    [Dfqc¶‡K (c  a) Øviv fvM K‡i]
	ev, 	= 
	ev, 	a t b = b t c
	 	a, b, c µwgK mgvbycvZx| (cÖgvwYZ) 
	†`Iqv Av‡Q,
	p = 
	ev,  = 
	ev,  = 
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev, 2 = 
	ev,  = 
	ev,  = 
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  = 
	 m =  (†`Lv‡bv n‡jv)
 (i) p2   + 1 GKwU exRMvwYwZK ivwk|
(ii) GKwU wÎfz‡Ri evû¸‡jvi ˆ`‡N©¨i AbycvZ 5 : 8 : 12 Ges cwimxgv 50 †m.wg.| 	[we›`yevwmbx miKvwi evwjKv D”P we`¨vjq, Uv½vBj   cÖkœ bs 2]  
K.	wÎfzRwUi evû¸‡jvi ˆ`N©¨ wbY©q Ki|	2
L.	wÎfzRwUi e„nËg I ¶z`ªZg evû Øviv MwVZ AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’‡K 10% e„w× Ki‡j †¶Îdj kZKiv KZ e„w× cv‡e?	4
M.	(i) bs DÏxc‡Ki gvb k~b¨ n‡j, cÖgvY Ki †h, p = .	4
29 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, 
	wZbwU evûi ˆ`‡N©¨i AbycvZ 5 : 8 : 12 Ges cwimxgv 50 †m.wg.
	awi, wÎfz‡Ri evû wZbwU h_vµ‡g 5x, 8x I 12x †m.wg.|
	cÖkœg‡Z, 5x + 8x + 12x = 50
	ev, 	25x = 50
	 	x = 2 †m.wg.
	 	evû¸‡jvi ˆ`N©¨ h_vµ‡g (5  2) = 10 †m.wg., (8  2) = 16 †m.wg. I (12  2) = 24 †m.wg.
	cÖkœg‡Z, AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ h_vµ‡g 24 †m.wg. I 10 †m.wg.|
	 †¶Îdj = 24  10 = 240 eM© †m.wg.
	10% e„w×i d‡j bZzb ˆ`N©¨ = (24 + 24 Gi 10%)
			= 24 + 2.4 = 26.4
	Ges 10% e„w×i d‡j bZzb cÖ¯’ = (10 + 10 Gi 10%)
			= 10 + 1 = 11 †m.wg.
	A_©vr, bZzb †¶Îdj = 26.4  11 = 290.4 eM© †m.wg.
	 †¶Îdj kZKiv e„w× =   100 = 21% (Ans.)
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
  Ges  `ywU exRMvwYwZK ivwk|
	mgwš^Z Aa¨vq 4 I 11
 	[ivYx wejvmgwY miKvwi evjK D”P we`¨vjq, MvRxcyi   cÖkœ bs 3]  
K.	 = a(a + b) n‡j, cÖgvY Ki †h, b2 = ac	2
L.	 =  n‡j †`LvI †h, cÖ`Ë ivwk¸‡jvi †hvMdj 2 n‡e|	4
M.	cÖgvY Ki †h, (loga  + loga 8  loga )  loga  = 	4
30 bs cÖ‡kœi mgvavb
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv- 212
 	†`Iqv Av‡Q,  = 
	ev,	 = 
	ev,	6ab = x(a + b)   [Avo ¸Yb K‡i]
	ev,	x(a + b) = 6ab
		x =   ... (i)
	(i) bs n‡Z cvB,  x = 
	ev,	 =    [3a Øviv fvM K‡i]
	ev,	 =    [†hvRb-we‡qvRb K‡i]
		 =   ... ... (ii)
	Avevi, (i) bs n‡Z cvB,
		x = 
	ev,	 =    [3b Øviv fvM K‡i]
	ev,	 =    [†hvRb-we‡hvRb K‡i] 
		 =   ... (iii)
	GLb, (ii) I (iii) †hvM K‡i,
		   + = + 
			= – 
			= 
			=  
			= 2 [ a  b]
	  	 + = 2
		cÖ`Ë ivwk¸‡jvi †hvMdj 2. (†`Lv‡bv n‡jv)
	 loga 
	= 
	= 
	= 
	= 
	= 
	= 
	= 
	= 
	= 
	=  =  = 
	 (loga  + loga 8  loga   loga  = (cÖgvwYZ)
  =  Ges x = `yBwU exRMvwYwZK ivwk| 	[gyKzj wb‡KZb D”P we`¨vjq, gqgbwmsn   cÖkœ bs 2]   
K.	4, x, 16 µwgK mgvbycvwZK n‡j, x Gi gvb KZ?	2
L.	†`LvI †h, a, b, c µwgK mgvbycvwZK|	4
M.	cÖgvY Ki †h, x3  3mx2 + 3x  m = 0	4
31 bs cÖ‡kœi mgvavb
	4, x, 16 µwgK mgvbycvwZK n‡j,
		 = 
	ev,	x2 = 64
		x =  8 (Ans.)
	m„Rbkxj 12(M) bs mgvavb `ªóe¨|
 	m„Rbkxj 15(M) bs mgvavb `ªóe¨|
 p, q, r, s µwgK mgvbycvZx Ges a2   + 1 = k n‡j,
	mgwš^Z Aa¨vq 4 I 11
 	[gqgbwmsn wRjv ¯‹zj, gqgbwmsn   cÖkœ bs 3]  
K.	2log Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, (p2 + q2 + r2)(q2 + r2 + s2) = (pq + qr + rs)2.	4
M.	†`LvI †h, a1 = ; hLb k = 0.	4
32 bs cÖ‡kœi mgvavb
	GLv‡b, 400 = 202
		= (4  5)2
		= {(22}2
		= (24
	GLb, 2 log 
	= 2 log  
	= 2 log  2
	= 4 log  2
	= 4  1 = 4 (Ans.)
	m„Rbkxj 5(M) bs mgvavb `ªóe¨|
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
	AZtci, a = 
	  =  (†`Lv‡bv n‡jv)
 y = ; p : q = q : r.
 	[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi   cÖkœ bs 2]  
K.	†`LvI †h,  = .	2
L.	cÖgvY Ki †h, p4q4r4 = p6 + q6 + r6.	4
M.	 +  Gi gvb wbY©q Ki, [†hLv‡b m  n  0]	4
33 bs cÖ‡kœi mgvavb
	m„Rbkxj 2 bs mgvavb `ªóe¨|
  =  +  ... ... (i) Ges a : b = b : c ... ... (ii)
 	[ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx   cÖkœ bs 3]  
K.	DÏxc‡Ki Av‡jv‡K †`LvI †h, (ab + bc + ca)3 = abc (a + b + c)3 	2
L.	(i) bs †_‡K †`LvI †h,  +  = 2	4SSC MwYZ †gBW BwR DËicÎ-10K

M.	(ii) bs k‡Z© †`LvI †h, a2b2c2  = a3 + b3 + c3 	4
34 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
		a : b = b : c
	ev,	 = 
		b2 = ac
	evgc¶ = (ab + bc + ca)3 
		= (ab + bc + b2)3 
		= {b(a + c + b)}3 
		= b3 (a + b + c)3 
		= b2.b (a + b + c)3 
		= ac.b (a + b + c)3 
		= abc (a + b + c)3 
		= Wvbc¶
		(ab + bc + ca)3 = abc(a + b + c)3 (†`Lv‡bv n‡jv)	
	m„Rbkxj 8(L) bs mgvavb `ªóe¨|
	m„Rbkxj 11(L)bs mgvavb `ªóe¨|
 (i) P2 ­  + 1 = 0  (ii)  =  +  
	mgwš^Z Aa¨vq 4 I 11
	[ivRkvnx K‡jwR‡qU ¯‹zj, ivRkvnx   cÖkœ bs 2]  
K.	log7 + log42 Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h,  +  = 2 [DÏxcK (ii) n‡Z]	4
M.	†`LvI †h, P =   [DÏxcK (i) n‡Z]	4
35 bs cÖ‡kœi mgvavb
	log7+ log42
	= log7 + log4
	= log7 +   1
	=  +  + 
	= 
	= 
	=  (Ans.)
	m„Rbkxj 8(L) bs mgvav‡bi Abyiƒc|
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
 p, q, r µwgK mgvbycvwZ Ges 
	mgwš^Z Aa¨vq 4 I 11
 	[knx` gvgyb gvngy` cywjk jvBbm& ¯‹zj GÛ K‡jR, ivRkvnx   cÖkœ bs 3]  
K.	log400 Gi gvb wbY©q Ki|	2
L.	†`LvI †h, p2q2r2(p 3 + q 3 + r 3) = p3 + q3 + r3 	4
M.	cÖgvY Ki †h, +  = 2, a  b	4
36 bs cÖ‡kœi mgvavb
	GLv‡b, 400 = 20  20
		=  
		= 
	 log400 = log
		= 4  log2
		= 4  1 = 4 (Ans.)
	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q,  +  = 
	ev, 	 = 
	ev, 	x(a + b) = 4ab
	ev,  	x =  ... ... ... (i)

	ev, 	

	ev, 	   [†hvRb-we‡qvRb K‡i]

	 	   ... ... ... (ii)

	(i) bs n‡Z cvB, 

	ev,	[†hvRb-we‡qvRb K‡i]

		  ... ... ... (iii)
	(ii) bs Ges (iii) bs mgxKiY †hvM K‡i cvB, 

	

			= 

			= 

			= 

			= 

			= 

			= = 2   [ a  b]

	  = 2  (cÖgvwYZ) 
 p, q, r wZbwU µwgK mgvbycvZx ivwk|
 	[bIMuv †K.wW. miKvwi D”P we`¨vjq, bIMuv   cÖkœ bs 3]  
K.	5x : 3y = 2 : 3 n‡j, 3x : 5y Gi gvb KZ?	2
L.	cÖgvY Ki †h, p2q2r2  = p3 + q3 + r3 	4
M.	 =  n‡j, †`LvI †h, DÏxc‡Ki kZ©‡K mg_©b K‡i|	4
37 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
		5x : 3y = 2 : 3
	ev,	 = 
	ev,	 =  = 
	ev,	 .  =  . 
	ev,	 = 
		3x : 5y = 6 : 25 (Ans.)
	m„Rbkxj 11(L)bs mgvavb `ªóe¨|
	m„Rbkxj 12(M)bs mgvavb `ªóe¨|
 x =  Ges p : q = q : r.
 	[w`bvRcyi wRjv ¯‹zj, w`bvRcyi   cÖkœ bs 2]  
K.	†`LvI †h,  = .	2
L.	cÖgvY Ki †h, p4q4r4 = p6 + q6 + r6.	4
M.	 +  Gi gvb wbY©q Ki| [a  b]	4
38 bs cÖ‡kœi mgvavb
	m„Rbkxj 2 bs mgvavb `ªóe¨|
	y  x, m  a, n  b

 a, b, c µwgK mgvbycvZx Ges m3  3m2x + 3m  x = 0
 	[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi   cÖkœ bs 1]   
K.	cÖgvY Ki †h, a2b2c2 = a3 + b3 + c3	2
L.	 =  n‡j, DÏxc‡Ki cÖ_g kZ©wUi mZ¨Zv hvPvB Ki|	4
M.	†`LvI †h, m = 	4
39 bs cÖ‡kœi mgvavb
	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
	m„Rbkxj 12(M) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q, m3  3xm2 + 3m  x = 0
		ev, m3 + 3m = x + 3xm2
		ev, m3 + 3m = x(1 + 3m2)  
		ev,  = x
		ev,  =  [†hvRb-we‡qvRb K‡i]
		ev,  = 
		ev,  =  [Nbg~j K‡i]
		ev,  = 	[†hvRb-we‡qvRb K‡i]
		ev,  = 
		 m =  (†`Lv‡bv n‡jv)
 a : b = b : c Ges y = 
 	[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix   cÖkœ bs 2]  
K.	†`LvI †h, = 	2
L.	cÖgvY Ki †h, a2b2c2= a3 + b3 + c3	4
M.	†`LvI †h,+ = 2, p  q.	4
40 bs cÖ‡kœi mgvavb
	m„Rbkxj 1(K)bs mgvavb `ªóe¨|
	m„Rbkxj 11(L)bs mgvavb `ªóe¨|
	m„Rbkxj 8(L)bs mgvavb `ªóe¨|SSC MwYZ †gBW BwR DËicÎ-10L

 a, b, c I d µwgK mgvbycvZx Ges x2  + 1 = 0
	[ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix   cÖkœ bs 2]  
K.	†`LvI †h, = 	2
L.	cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2	4
M.	DÏxc‡Ki Av‡jv‡K x Gi gvb p Gi gva¨‡g wbY©q Ki|	4
41 bs cÖ‡kœi mgvavb
	a, b, c I d µwgK mgvbycvZx n‡j,
		
		ev, =  [eM© K‡i]
		ev, =   [†hvRb-we‡qvRb K‡i]
		 =  (†`Lv‡bv n‡jv)
	cvV¨eB‡qi Abykxjbx 11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
	we.`ª.: m Gi ¯’‡j x Ges x Gi ¯’‡j p em‡e|
 p, q, r µwgK mgvbycvZx Ges M =  + 
	mgwš^Z Aa¨vq 5 I 11
 	[Kzwgj­v wRjv ¯‹zj, Kzwgj­v   cÖkœ bs 3]  
K.	 +  =  +  mgxKiYwUi mgvavb Ki|	2
L.	cÖgvY Ki †h, p4q4r4  = p6 + q6 + r6.	4
M.	8x1 = M n‡j, cÖgvY Ki †h,  +  = 2; a  b.	4
42 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, = 
	ev, =  
	ev, = 
	ev, = 
	ev, x2(q – p) = pq(q – p)      [Avo¸Yb K‡i]
	ev, x2 = pq 
	 x = 	[eM©g~j K‡i]
	 wb‡Y©q mgvavb: x = 
	m„Rbkxj 2(L) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q, M =  +  Ges 8x1 = M
	ev,	 =  + 
	ev,	 = 
	ev,	 = 
		x = 
	ev,  = 
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  =  ... ...(i)SSC MwYZ †gBW BwR DËicÎ-10M

	Avevi, x = 
	ev,  = 
	ev,  =    [†hvRb-we‡qvRb K‡i]
	ev,  =   ................... (ii)
	(i) bs I (ii) bs †hvM K‡i, 
		 +  =  + 
	ev,	 +  =  – 
	ev,  +  = 
	ev,  +  = 
	ev,	 +  = 
		 +  = 2 (cÖgvwYZ)
 m =  Ges n =  †hLv‡b p  q
Avevi,  =  + , †hLv‡b a  b
 	[Mft j¨ve‡iUix nvB ¯‹zj, Kzwgj­v   cÖkœ bs 2]  
K.	 =  n‡j, †`LvI †h,  = 	2
L.	m = 1 n‡j x Gi gvb wbY©q Ki|	4
M.	 +  Gi gvb wbY©q Ki|	4
43 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,  =  ev, y2 = zx
	GLb,  =  =  = 
	  = x  2y + z
		= 
		=  =  [gvb ewm‡q]
		  =  (†`Lv‡bv n‡jv)
	†`Iqv Av‡Q, m = 1
	ev,   = 1
	AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-5 `ªóe¨| c„ôv-210
	†`Iqv Av‡Q,  =  + 
	ev,  = 
	ev,  = 
	ev,  = 
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  =  … … (i)
	Avevi,  = 
	ev,  = 
	ev,  = 
	ev,  =  … … (ii)
	(i) I (ii) bs mgxKiY †hvM K‡i cvB,
	 +  =  + 
		=   + 
		= 
		= 
		= 
		= 2 (Ans.)
 y =  Ges p : q = q : r
 	[B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgj­v   cÖkœ bs 3]  
K.	†`LvI †h,  = .	2
L.	cÖgvY Ki †h, p4q4r4 = p6 + q6 + r6.	4
M.	 +  Gi gvb wbY©q Ki, m  n.	4
44 bs cÖ‡kœi mgvavb
	m„Rbkxj 2 bs mgvavb `ªóe¨|
 p, q, r I s µwgK mgvbycvwZK Ges x =  
 	[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg  cÖkœ bs 2]  
K.	†`LvI †h,  = 	2
L.	cÖgvY Ki †h, (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2 	4
M.	 +  Gi gvb wbY©q Ki †hLv‡b, m ≠ n 	4
45 bs cÖ‡kœi mgvavb
cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11 `ªóe¨| c„ôv-214
 a, b, c I d PviwU µwgK mgvbycvZx ivwk|
 	[Wv: Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg   cÖkœ bs 3]  
K.	= =  n‡j †`LvI †h, cÖwZwU Abycv‡Zi gvb = 	2
L.	cÖgvY Ki †h, (b  c)2 + (c  a)2 + (b  d)2 = (a  d)2	4
M.	hw` d I c †K h_vµ‡g AvqZ‡¶‡Îi ˆ`N©¨ I cÖ¯’ we‡ePbv Kiv nq Z‡e AvqZ‡¶ÎwUi ˆ`N©¨ 10% e„w× Ges cÖ¯’ 20% n«vm †c‡j †¶ÎwUi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e wbY©q Ki|	4
46 bs cÖ‡kœi mgvavb
	awi, = = = k,  [k GKwU mgvbycvwZK aª“eK]
	 = k
	ev, c = dk
	= k
	ev, b = ck = dk.k = dk2
	Ges = k
	ev, a = bk = dk2 . k = dk3
	GLb, = 
		= 
		= k
	 = = = k = 
	 cÖwZwU Abycv‡Zi gvb =   (†`Lv‡bv n‡jv)
	GLv‡b, = = 
	 ad = bc
	Ges ac = b2, bd = c2 
	evgc¶ = (b  c)2 + (c  a)2 + (b  d)2
	= b2  2bc + c2 + c2  2ac + a2 + b2  2bd + d2
	= a2 + 2b2 + 2c2 + d2  2bc  2ac  2bd
	= a2 + 2b2 + 2c2 + d2  2ad  2b2  2c2  [bc, ac I bd Gi gvb ewm‡q]
	= a2  2ad + d2
	= (a  d)2
	= Wvbc¶
	 (b  c)2 + (c  a)2 + (b  d)2 = (a  d)2  (cÖgvwYZ)
	AvqZ‡¶‡Îi ˆ`N©¨ = d
		          cÖ¯’ = c
	 †¶Îdj = dc eM© GKK
	GLb, AvqZ‡¶‡Îi cwiewZ©Z ˆ`N©¨ = d + d Gi 10%
		= d + d  
		= 
	Ges cwiewZ©Z cÖ¯’ = c  c Gi 20%
		= c  c  
		= c   = 
	 cwiewZ©Z †¶Îdj =  
		= 
	 †¶Îdj n«vm cvq = dc  
		= 
		= dc
	 †¶Îdj kZKiv n«vm cvq =  100
		= 
		= 12% (Ans.)
 (i) y3  3py2 + 3y  p = 0
(ii)  =  = 
 	[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg   cÖkœ bs 3]  
K.	x, y, z µwgK mgvbycvwZ n‡j cÖgvY Ki †h, 2 = 	2
L.	(i) †_‡K †`LvI †h, y = 	4
M.	(ii) bs †_‡K cÖgvY Ki †h, ax1 = by1 = cz1.	4SSC MwYZ †gBW BwR DËicÎ-10N

47 bs cÖ‡kœi mgvavb
	m„Rbkxj 1(K) bs mgvavb `ªóe¨|
 	m„Rbkxj 39(M) bs mgvavb `ªóe¨|
 	g‡b Kwi,  =  =  = k 
	 bz – cy = ak ... ... ... (i) 
	 cx – az = bk ... ... ... (ii) 
		ay – bx = ck ... ... ... (iii) 
	GLb (i) bs, (ii) bs Ges (iii) bs mgxKiY‡K h_vµ‡g a, b Ges c Øviv MyY K‡i cvB,
	abz – acy = a2k
	bcx – abz = b2k	
	acy – cbx = c2k 
	0 = k(a2 + b2 + c2) [†hvM K‡i]    
	 k = 0 	[ a, b, c aª“eK nIqvq a2 + b2 + c2  0]
	Zvn‡j, = 0	Avevi,   = 0	
	 	ev,	bz – cy = 0 	 ev,	cx – az = 0 
	 	ev,	bz = cy 	 ev,	cx = az 
	  =  ... ... ... (iv)	 	   = 	... ... ... (v)
	 = = 
	ev, = = 
	  ax1 = by1 = cz1  (cÖgvwYZ)
 m =  +  Ges n = 
 	[†m›U c­vwmWm nvB ¯‹zj, PÆMÖvg   cÖkœ bs 2]  
K.	p, q I r  µwgK mgvbycvZx n‡j, cÖgvY Ki †h, n = |	2
L.	m =  n‡j, mgvbycv‡Zi ag© e¨envi K‡i, cÖgvY Ki †h, 
	 +  = 2, †hLv‡b p  q|	4
M.	n =  n‡j, cÖgvY Ki †h, p, q I r µwgK mgvbycvZx|	4
48 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
	p, q, r µwgK mgvbycvZx A_©vr
	q2 = pr ... ... ... (i)
	GLb evgc¶ = n
	= 
	=  =   =  = Wvbc¶|
	  n =   (cÖgvwYZ)
	m„Rbkxj 8(L) bs mgvavb `ªóe¨|
	m„Rbkxj 12(M) bs mgvavb `ªóe¨|
 (i) A =  +  +    (ii)  =  = 
	mgwš^Z Aa¨vq 4, 5 I 11
	[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]  
K.	logx324 = 4 n‡j x Gi gvb wbY©q Ki|	2
L.	(i) bs Gi mvnv‡h¨ mgvavb Ki: A = 	4
M.	(ii) bs e¨envi K‡i cÖgvY Ki †h,
	(a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2.	4
49 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, logx 324 = 4
	ev,	x4 = 324
	ev,	x4 = 182
	ev,	x4 = {(3)2}2
	ev,	x4 = (3)4
		x = 3 (Ans.)
	†`Iqv Av‡Q, A =  +  + 
	Avevi, A = 
	ev,	+ + = 
	ev, 	+ = –  
	ev,	= 
	ev,	= 
	ev,	=     
	ev,	– ab = ax + bx + x2   [Avo¸Yb K‡i]
	ev,	x2 + ax + bx + ab = 0 
	ev,	x(x + a) + b(x + a) = 0 
	 	(x + a)(x + b) = 0 
	nq,	x + a = 0	             A_ev, x + b = 0 
		x = – a	                     x = – b 
		wb‡Y©q mgvavb †mU: {– a, – b} 

	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214 
  =  +  Ges  =  .
 	[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU   cÖkœ bs 2]  
K.	x Gi gvb p I q Gi gva¨‡g cÖKvk Ki|	2
L.	 +  Gi gvb wbY©q Ki|	4
M.	†`LvI †h, c = a A_ev a + b + c + d = 0.	4
50 bs cÖ‡kœi mgvavb
	m„Rbkxj 8(K) bs mgvavb `ªóe¨|
	m„Rbkxj 8(L) bs mgvavb `ªóe¨|
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212
 a =  Ges x3  3px2 + 3x  p = 0
	mgwš^Z Aa¨vq 3, 4 I 11
	 [e­–-evW© ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]  
K.	logx  =  2 n‡j x Gi gvb KZ?	2
L.	cÖgvY Ki †h, a5 +  = 178	4
M.	†`LvI †h, x = 	4
51 bs cÖ‡kœi mgvavb
	logx  =  2
	ev, 	x2 = 
	ev,	 =  
	ev,	x2 = 16
		x = 4  [ x > 0]
	†`Iqv Av‡Q, a =  
			= 
			= 
			= 
			=  + 
		a =  + 
		 =  =  =   
	 a +  =  +  +   
	ev, a +  = 2 
	ev,  = (2)2  [eM© K‡i]
	ev,  a2 +  + 2. a .  = 12 
	ev,  a2 +  + 2 = 12 
	ev,  a2 +  = 12  2 
	   a2 +  = 10 ............... (i) 
	Avevi, a +  = 2 
	ev,  3 = (2)3 
	ev,  a3 +  + 3.a. = 24
	ev,  a3 +  + 3  2 = 24 
	ev,  a3 +  + 6 = 24 
	ev,  a3 +  = 24  6 
	  a3 +  = 18...............(ii)
	(i) I  (ii) ¸Y K‡i cvB, 
	  = 180  
	ev, a5 +  + a +  = 180 
	ev, a5 +  + 2 = 180
	ev, a5 +  = 180  2 
	 a5 +  = 178 (cÖgvwYZ)
	m„Rbkxj 39(M) bs mgvavb `ªóe¨|
 †`Iqv Av‡Q (i) x3  3mx2 + 3x  m = 0
(ii) †Kvb Avq‡Zi ˆ`N©¨ a GKK, cÖ¯’ b GKK|
 	[miKvwi Rywejx D”P we`¨vjq, mybvgMÄ   cÖkœ bs 2]  
K.	p, q, r mgvbycvwZK n‡j †`LvI †h,  = 	2
L.	†`LvI †h, x = 	4
M.	a, 18% e„w× †c‡j b w¯’i _vK‡j Avq‡Zi kZKiv Kx cwieZ©b n‡e?	4
52 bs cÖ‡kœi mgvavb
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv- 214
	m„Rbkxj 39(M) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q,
	†Kv‡bv Avq‡Zi ˆ`N©¨ a GKK Ges cÖ¯’ b GKK
		AvqZ‡¶‡Îi †¶Îdj = ab
	a, 18% e„w× †c‡j cwiewZ©Z ˆ`N©¨ = a + a Gi 18%
			= a + a  
			= a + .18a
			= 1.18a
		cwiewZ©Z AvqZ‡¶‡Îi †¶Îdj = 1.18 ab
		†¶Îdj e„w× cvq (1.18 ab  ab) = 0.18 ab
		†¶Îdj kZKiv e„w× cv‡e =   100%
		= 18% (Ans.)
 m = 3bc2  4ac + 3b Ges n = + 
 	[ewikvj wRjv ¯‹zj, ewikvj   cÖkœ bs 2]  
K.	x t y = 6 t 5 n‡j 5x t 6y = KZ?	2
L.	m = 0 n‡j †`LvI †h, = c|	4
M.	n = 2 n‡j x Gi gvb wbY©q Ki|	4
53 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, x t y = 6 t 5
		ev, = 
		ev, 5x = 6y
		ev, = 1
		 5x t 6y = 1 t 1 (Ans.)
	†`Iqv Av‡Q, m = 0
	ev,	3bc2  4ac + 3b = 0
	ev, 	3b(c2 + 1) = 4ac
	ev, 	 = 
	ev, 	 =  [†hvRb-we‡qvRb K‡i]
	ev, 	 = 
	ev, 	2 = 
	ev, 	 = 
	ev, 	 = 
	ev, 	 =    [†hvRb-we‡qvRb K‡i]
	ev, 	 = 
	 	c =   (†`Lv‡bv n‡jv)
	†`Iqv Av‡Q, n = 2
		ev, + = 1 + 1
		ev,  1 = 1  
		ev, = 
		ev, = 
		ev, = 
		ev, = 
		ev,  3 =  + 3
		ev, + = 6
		ev, x= 6
		ev, x  = 6
		 x =  (Ans.)
 i)  +  = 10 Ges  ii) x = 3 + 2
	mgwš^Z Aa¨vq 2, 3 I 11
 	[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj   cÖkœ bs 2]  
K.	ƒ(x + 3) =  n‡j, ƒ(2) wbY©q Ki|	2
L.	cÖgvY Ki †h,  +  = 2	4
M.	   wbY©q Ki|	4
54 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
	ƒ(x + 3) = 
	awi, x + 3 = y
	 x = y  3
	 ƒ(y) = 
		=  = 
	ƒ(2) =  =  =  =  (Ans.)
	cvV¨eB‡qi Aa¨vq- 11.1 Gi D`vniY 11(M) Abyiƒc| c„ôv-214
	†`Iqv Av‡Q,  x = 3 + 2
	ev, 	x = 2 + 2 + 1
	ev, 	x = 2 + 2.1. + 12
	ev, 	x = 2
	 	 =  + 1  [eM©g~j K‡i]
	 	 = 
		= 
		= 
		= 
		=   1
	 	   =   
			=  + 1   + 1 
			= 2
	GLb, 3  3 = 3 + 3.. 
		= 23 + 3.2  = 8 + 6 = 14
			= 
			=   
			= 
			= 
			= 3  2
	 x  	= 3 + 2  3 + 2
			= 4
	  = x3  
		=  + 3.x..  
		=  + 3.4
		= 128 + 12
		=140
	   
		= 140  14
		=  10 (Ans.)
 p2  + 1 = 0 Ges =  n‡j,
 	[wc‡ivRcyi miKvwi evwjKv D”P we`¨vjq, wc‡ivRcyi   cÖkœ bs 2]  
K.	`yBwU msL¨vi AbycvZ 5 : 4 Ges G‡`i j.mv.¸. 180| msL¨v wbY©q Ki|	2
L.	cÖgvY Ki †h, p = 	4
M.	†`LvI †h, a, b, c µwgK mgvbycvZx|	4
55 bs cÖ‡kœi mgvavb
 awi, msL¨v `yBwU 5x Ges 4x
	 G‡`i j.mv.¸. = 20x
	cÖkœg‡Z, 20x = 180
		 x = 9
	 msL¨v `yBwU n‡e (5  9) ev 45 Ges (4  9) ev, 36 (Ans.) 
 m„Rbkxj 1(M) bs mgvavb `ªóe¨|
 m„Rbkxj 12(M) bs mgvavb `ªóe¨|
 (i) m3  3m2n + 3m  n = 0  (ii) p = 30 Ges Q = 20
 	[SvjKvwV miKvwi D”P we`¨vjq, SvjKvwV   cÖkœ bs 3]   
K.	5 + 8 + 11 + 14 + 17 + 20 + .......... avivwUi †Kvb c` 398?	2
L.	cÖgvY Ki †h, m = 	4
M.	GKwU AvqZ‡¶‡Îi ˆ`N©¨ P% e„w× Ges cÖ¯’ Q% n«vm †c‡j AvqZ‡¶‡Îi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e?	4
56 bs cÖ‡kœi mgvavb
	cÖ`Ë avivwUi mvaviY Aš—i, d = (8  5) = (11  8) = 3
			cÖ_g c`, a = 5
		avivwU mgvš—i aviv|
	awi, avivwUi n Zg c` = 398
		a + (n  1)d = 398
	ev,	5 + (n  1)3 = 398
	ev,	n  1 = 
	ev,	n  1 = 131
		n = 132
		avivwUi 132 Zg c` = 398 (Ans.)
	†`Iqv Av‡Q, m3  3nm2 + 3m  n = 0
		ev, m3 + 3m = n + 3nm2
		ev, m3 + 3m = n(1 + 3m2)  
		ev,  = n
		ev,  =  [†hvRb-we‡qvRb K‡i]
		ev,  = 
		ev,  =  [Nbg~j K‡i]
		ev,  = 	[†hvRb-we‡qvRb K‡i]
		ev,  = 
		 m = 
		 m =  (cÖgvwYZ)
	awi, AvqZ‡¶‡Îi ˆ`N©¨ = x
			           Ges cÖ¯’ = y
		†¶Îdj = xy eM© GKK
	†`Iqv Av‡Q, P = 30, Q = 20
	P% ev 30% e„w×‡Z cwiewZ©Z ˆ`N©¨ =  GKK
			= 
			=  GKK
	Q% ev, 20% n«v‡m cwiewZ©Z cÖ¯’ =  GKK
			=  GKK
			=  GKK
		cwiewZ©Z †¶Îdj =   
			= 
		†¶Îdj kZKiv e„w× cvq =   100%
			=   100%
			= 4% (Ans.) 
 a, b, c, d µwgK mgvbycvZx Ges y = 
	[iv‡qi evRvi D”P we`¨vjq, XvKv   cÖkœ bs 2]  
K.	cÖgvY Ki †h, 	2
L.	cÖgvY Ki †h, (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2	4
M.	+  Gi gvb wbY©q Ki; p  q	4
57 bs cÖ‡kœi mgvavb
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) `ªóe¨| c„ôv-214
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(L) `ªóe¨| c„ôv-214
	m„Rbkxj cÖkœ-2(M) bs mgvavb `ªóe¨|
	[m I n Gi ¯’‡j h_vµ‡g p I q ai‡Z n‡e]
 m2  + 1 = 0 Ges GKwU AvqZ‡¶‡Îi ˆ`N©¨ a wgUvi I cÖ¯’ b wgUvi|	[iv‡R›`ªcyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, MvRxcyi   cÖkœ bs 2]  
K.	= a(a + b) n‡j, cÖgvY Ki †h, a, b, c µwgK mgvbycvZx|	2
L.	DÏxc‡Ki mgxKi‡Yi mvnv‡h¨ cÖgvY Ki †h, = m1	4
M.	AvqZ‡¶‡Îi ˆ`N©¨ 15% e„w× I cÖ¯’ 10% n«vm †c‡j AvqZ‡¶‡Îi †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e?	4
58 bs cÖ‡kœi mgvavb
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv-212
 	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
	AZtci = 
	 m1 =  (cÖgvwYZ)
	awi, AvqZ‡¶‡Îi ˆ`N©¨ = x GKK Ges cÖ¯’ = y GKK
	 AvqZ‡¶‡Îi †¶Îdj = xy eM©GKK
	ˆ`N©¨ 15% e„w× †c‡j bZzb ˆ`N©¨ = 
		= 1.15 x GKK
	cÖ¯’ 10% n«vm †c‡j bZzb cÖ¯’ = 
		= 0.9y GKK
	 bZzb AvqZ‡¶‡Îi †¶Îdj = 1.15x  0.9y
		= 1.035 xy eM©GKK
	 AvqZ‡¶‡Îi †¶Îdj kZKiv e„w× cvq =  100%
		=  100%
		= 0.035  100%
		= 3.5% (Ans.)
 ; P2 + 1 =  Ges M = x  a, N = x  b, R = x  3a  3b †hLv‡b x PjK Ges a, b  R
	mgwš^Z Aa¨vq 5 I 11
	[ivRevox miKvwi D”P we`¨vjq, ivRevox   cÖkœ bs 1]  
K.	†`LvI †h, x = 	2
L.	†`LvI †h,  = P	4
M.	= 0 n‡j cÖgvY Ki †h, x = a + b	4
59 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q,  +  = 
	ev,  = 
	 x =  (†`Lv‡bv n‡jv)
 	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q, M = x  a, N = x  b, R = x  3a  3b 
	Ges +  + = 0
	ev,	 +  +  = 0
	ev,	+ +  = 0
	ev,	+  +  = 0
	ev,	 +  +  = 0
	ev,	(x  a  b)  = 0
	ev,	x  a  b = 0   
		x = a + b (cÉgvwYZ)
 = =  Ges p2  + 1 = 0
	[wK‡kviMÄ miKvwi evjK D”P we`¨vjq, wK‡kviMÄ   cÖkœ bs 3]  
K.	a t b = b t c n‡j †`LvI †h, = 	2
L.	†`LvI †h, = = 	4
M.	cÖgvY Ki †h, p = 	4
60 bs cÖ‡kœi mgvavb
 	m„Rbkxj 1(K) bs mgvavb `ªóe¨|
 	m„Rbkxj 47(M) bs mgvavb `ªóe¨|
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
 (i) 8x 1 = a 1 + b 1    (ii) x3  3px2 + 3x  p = 0
	mgwš^Z Aa¨vq 4 I 11
	[gmwR` wgkb GKv‡Wgx (¯‹zj GÛ K‡jR), ivRkvnx   cÖkœ bs 3]  
K.	y = log8000 n‡j, y Gi gvb KZ?	2
L.	(i) Gi mvnv‡h¨ †`LvI †h, + = 2	4
M.	(ii) Gi mvnv‡h¨ cÖgvY Ki †h, x = 	4
61 bs cÖ‡kœi mgvavb
	m„Rbkxj 19(K) bs mgvavb `ªóe¨|
	8x1 = a1 + b1
	ev,  =  + 
	ev,  = 
	ev, x =  ... ... ... (i)
	AZtci, m„Rbkxj 25(M) bs mgvavb `ªóe¨|
	m„Rbkxj 56(L) bs mgvavb `ªóe¨|
 = =  
Ges x3  3ax2 + 3x  a = 0
	[wkeMÄ miKvwi g‡Wj nvB ¯‹zj, PuvcvBbeveMÄ   cÖkœ bs 2]  
K.	= a(a + b) n‡j †`LvI †h, a, b, c µwgK mgvbycvZx|	2
L.	x  y  z n‡j †`LvI †h, cÖwZwU Abycv‡Zi gvb A_ev  1	4
M.	†`LvI †h, x = 	4
62 bs cÖ‡kœi mgvavb
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY 7 `ªóe¨| c„ôv-212
 	†`Iqv Av‡Q,
	= = Ges x  y  z
	ev, = =   
[we‡qvRb K‡i]
	ev, = = 
	ev, = = 
	AZtci cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-9 `ªóe¨|
	c„ôv- 213
	m„Rbkxj 56(L) bs mgvavb `ªóe¨|
 A = , B = +  Ges C = 8y1  
	mgwš^Z Aa¨vq 4, 5 I 11
	[beveMÄ miKvwi evwjKv D”P we`¨vjq, PuvcvBbeveMÄ   cÖkœ bs 2]  
K.	  Gi mijgvb wbY©q Ki|	2
L.	A = B Gi mgvavb †mU wbY©q Ki|	4
M.	+ = 2 n‡j †`LvI †h, C = 0	4
63 bs cÖ‡kœi mgvavb
 	 
	= (12)  
	AZtci cvV¨eB‡qi Abykxjbx-4.1 Gi D`vniY 4(K) `ªóe¨|
	c„ôv-79
 	A = B n‡j, = + 
	ev, = + + 
	ev, = + + 
	ev, + = –  
	ev, = 
	ev, = 
	ev, =     
	ev, – ab = ax + bx + x2   [Avo¸Yb K‡i]
	ev, x2 + ax + bx + ab = 0 
	ev, x(x + a) + b(x + a) = 0 
	 (x + a)(x + b) = 0 
	nq, x + a = 0	             A_ev, x + b = 0 
	 x = – a	                     x = – b 
	 wb‡Y©q mgvavb †mU: {– a, – b} 
	†`Iqv Av‡Q,
		+ = 2
	ev,  = 2
	ev, = 2
	ev, = 2
	ev, 2y2  32ab = 2y2  8ay  8by + 32ab
	ev, 8ay + 8by = 64ab
	ev, y(a + b) = 8ab
	ev, y = 
	†`Iqv Av‡Q, C = 8y 1  (a 1 + b 1)
	GLb, y Gi gvb C †Z ewm‡q cvB,
		C = 8  (a 1 + b 1)
		= 8  
		=  = 0
	 C = 0 (†`Lv‡bv n‡jv)
 = m, p = 
	[cuvPwewe Gb. Gg. miKvwi evwjKv D”P we`¨vjq, RqcyinvU   cÖkœ bs 2]  
K.	a = 2 n‡j, m Gi gvb wbY©q Ki|	2
L.	†`LvI †h, m2  2am + 1 = 0	4
M.	p = n‡j, cÖgvY Ki †h, x, y, z µwgK mgvbycvZx|	4
64 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q, a = 2
	 m = = m
		= 
		= 
		= 
		= 
		=  
		= (3 + 1 + 2
		= 
		=  2 
		= 2 +  (Ans.)
 	†`Iqv Av‡Q,
		= m
	ev, =  [†hvRb-we‡qvRb]
	ev, = 
	ev, = 
	ev, =   [eM© K‡i]
	ev, = 
	ev,  =  [†hvRb-we‡qvRb]
	ev, = 
	ev, a = 
	ev, m2 + 1 = 2am
	 m2  2am + 1 = 0 (†`Lv‡bv n‡jv)
	m„Rbkxj 12(M) bs mgvav‡bi Abyiƒc|
 = +  Ges m2  + 1 = 0
	[Gm I Gm nvig¨vb †gBbvi K‡jR, e¸ov   cÖkœ bs 2]  
K.	x Gi gvb a I b gva¨‡g cÖKvk Ki|	2
L.	cÖgvY Ki †h, + = 2	4
M.	†`LvI †h, m = 	4
65 bs cÖ‡kœi mgvavb
 	m„Rbkxj 9(K) bs mgvavb `ªóe¨|
 	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(M) bs mgvavb `ªóe¨| c„ôv-214
	m„Rbkxj 1(M) bs mgvavb `ªóe¨|
 a, b, c µwgK mgvbycvZx Ges p = 
	[cywjk jvBbm& D”P we`¨vjq, w`bvRcyi   cÖkœ bs 2]  
K.	5.4 t 3.6 †K a t 1 Ges 1 t b AvKv‡i cÖKvk Ki|	2
L.	=  n‡j DÏxc‡Ki cÖ_g kZ©wUi mZ¨Zv hvPvB Ki|	4
M.	cÖgvY Ki †h, p2  + 1 = 0	4
66 bs cÉGk²i mgvavb
 	5.4 t 3.6
	= t 
	= t 1 hv a t 1 AvKv‡ii AbycvZ
	Avevi, 5.4 t 3.6
		= t 
		= 1 t  hv 1 t b AvKv‡ii AbycvZ
 	†`Iqv Av‡Q,  

		

	ev, 	[ GKvš—iKiY K‡i ]

	ev, 
	ev, = [we‡qvRb K‡i]
	ev, = 
	ev, =    [Dfq c¶‡K 2b Øviv fvM K‡i]
	ev, ab2 + ac2 = a2c + b2c
	ev, ac2  a2c = b2c  ab2
	ev, ac(c  a) = b2 (c  a)
	ev, ac = b2    [Dfqc¶‡K (c  a) Øviv fvM K‡i]
	ev, = 
	ev, a t b = b t c
	 a, b, c µwgK mgvbycvZx| (cÖgvwYZ) 
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-6 `ªóe¨| c„ôv-211
 ƒ(p) = 1 + 2p
	mgwš^Z Aa¨vq 5 I 11
	[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, jvjgwbinvU   cÖkœ bs 2]  
K.	wØfvwRZ I wØMvbycvZ AbycvZ Kv‡K e‡j? e¨vL¨v Ki|	2
L.	2m3x + 6mx  9m2  3 = 0 n‡j, †`LvI †h, 
	m = 	4
M.	81 = 16  Gi mgvavb Ki|	4
67 bs cÖ‡kœi mgvavb
 	wØfvwRZ AbycvZ: †Kvb Abycv‡Zi c~e© I DËiivwki eM©g~‡ji AbycvZ‡K wØfvwRZ AbycvZ e‡j| †hgb: t  n‡jv a t b Gi wØfvwRZ AbycvZ|
	wØMvbycvZ: †Kvb Abycv‡Zi c~e© I DËi ivwki e‡M©i AbycvZ‡K Zvi wØMvbycvZ e‡j| †hgb: a t b Gi wØMvbycvZ a2 t b2|
 	2m3x + 6mx  9m2  3 = 0
	ev, 2m3x + 6mx = 9m2 + 3
	ev, 2x(m3 + 3m) = 3(3m2 + 1)
	ev, = 
	ev, =   [†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, =   [ Nbg~j K‡i]
	ev, = 
	ev, = 
	 m =   (†`Lv‡bv n‡jv)
	†`Iqv Av‡Q, 81  = 16
	ev,	81 = 16
	ev,	 .  = 
	ev,	= 
	ev,	 =   [eM©g~j K‡i]
	ev,	=   
		 =    [cybivq eM©g~j]
	nq,	 = 	A_ev,  = 
	ev,	3 + 6p = 2  4p	ev,  3 + 6p =  2 + 4p
	ev,	10p =  1	ev,  2p =  5
		p = 	  p = 
		wb‡Y©q mgvavb †mU, S = 
 P = + Ges Q = log10 3 + log108  log1010
		mgwš^Z Aa¨vq 4 I 11
		[cÂMo we. wc. miKvwi D”P we`¨vjq, cÂMo   cÖkœ bs 2]  
K.	†`LvI †h,   = 1	2
L.	P = 2 n‡j cÖgvY Ki †h, x = 	4
M.	Gi gvb wbY©q Ki|	4
68 bs cÖ‡kœi mgvavb
 	L.H.S =   
		= xa  b  xb  c  xc  a
		= xa  b + b  c + c  a
		= x0
		= 1
		= R.H.S
	   = 1 (†`Lv‡bv n‡jv)
 	†`Iqv Av‡Q, P = + 
		 + = 2
	ev, = 2
	ev, = 2
	ev, = 2
	ev, 2x2  50ab = 2x2  10ax  10bx + 50ab
	ev, 10ax + 10bx = 100ab
	ev, x(a + b) = 10 ab
	ev, x =    (cÖgvwYZ)
	evgc¶ =  = 
		= 
	AZtci cvV¨eB‡qi Abykxjbx 4.2 Gi D`vniY-10 `ªóe¨| c„ôv-85
 (i) X =   
(ii) a, b, c µwgK mgvbycvZx|
	mgwš^Z Aa¨vq 4 I 11
	[evsjv‡`k M¨vm wdìm ¯‹zj GÛ K‡jR, eªvþYevwoqv   cÖkœ bs 2]  
K.	(2 1 + 3 1) 1 Gi gvb wbY©q Ki|	2
L.	(i) bs n‡Z †`LvI †h, X = 1	4
M.	(ii) bs n‡Z †`LvI †h, a2b2c2 = a3 + b3 + c3 	4
69 bs cÖ‡kœi mgvavb
 	(2 1 + 3 1) 1
	= 
	= 
	= 
	=   (Ans.)
 	†`Iqv Av‡Q,
	X =   
	=   
	= x . x . x
	= x
	= x
	= x
	= x0
	= 1 (†`Lv‡bv n‡jv)
	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
 m = , n =  Ges q = 
	[PÆMÖvg miKvwi D”P we`¨vjq, PÆMÖvg   cÖkœ bs 2]  
K.	m =  n‡j cÖgvY Ki †h, a, b, c µwgK mgvbycvZx|	2
L.	m = n n‡j †`LvI †h, .	4
M.	p =  n‡j †`LvI †h, r2(p2 + 1) + 2(p2 + 1) = 12p  2pr2 	4
70 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q,
		m = 
	ev, = 
	ev, = 
	ev, =   [†hvRb-we‡qvRb K‡i]
	ev, = 
	ev, (b2)2 = (ac)2
	ev, b2 = ac
	myZivs a, b, c µwgK mgvbycvZx  (cÖgvwYZ)
 	m„Rbkxj 66(L) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q, q = 
	GLb, p = 
		ev, p = 
		ev, = 
		ev, = 
		ev = 
		ev, = 
		ev, = 
		ev, = 
		ev,  =  
		ev, 2(p2 + 1) + r2(p2 + 1) = 12p  2pr2  (†`Lv‡bv n‡jv)
 a = xp, b = xq, c = xr †hLv‡b, x > 0 Ges p, q, r > 0
	mgwš^Z Aa¨vq 4 I 11
	[kvnRvjvj Rv‡gqv Bmjvwgqv ¯‹zj GÛ K‡jR, wm‡jU   cÖkœ bs 2]  
K.	2025 Gi jM 4 n‡j wfwË KZ?	2
L.	R =    Gi gvb wbY©q Ki|	4
M.	a I b GKK ˆ`N©¨ I cÖ¯’ wewkó AvqZ‡¶‡Îi ˆ`N©¨ 30% e„w× Ges cÖ¯’ 40% n«vm Ki‡j †¶Îdj kZKiv KZ e„w× ev n«vm cv‡e Zv wbY©q Ki|	4
71 bs cÖ‡kœi mgvavb
 	2025 Gi jM Gi gvb 4 
	awi, wfwË = x
		 logx2025 = 4
	ev, x4 = 2025
	ev, x4 = 
	2025 = 81  25
	= 3  3  3  3  5  5
	= 


	ev, x = 3
	 wfwË = 3 (Ans.)
 	†`Iqv Av‡Q, R =   
	Ges a = xp, b = xq, c = xr
	 R =   
		= x . x  . x
		= x
		= x
		= x
		= x0
		= 1 (Ans.)
	AvqZ‡¶‡Îi ˆ`N©¨ = a GKK, cÖ¯’ = b GKK
	 †¶Îdj = ab eM© GKK
	30% e„w×‡Z ˆ`N©¨ = a + a Gi 30% = a + 
		=  GKK
		= GKK
	40% n«v‡m cÖ¯’ = b  b Gi 40%
		= b  
		=  = 
	 ˆ`N©¨ e„w× I cÖ¯’ n«v‡mi ci †¶Îdj =   = 
	†¶Îdj n«v‡mi kZKiv cwigvY =  100
		=  100
		=  100
		= 22% (Ans.)
 y = Ges a t b = b t c
	[eW©vi MvW© cvewjK nvB ¯‹zj, kÖxg½j, †gŠjfxevRvi   cÖkœ bs 2]  
K.	K, L I M GK RvZxq ivwk Ges K t L = 3 t 4,  L t M = 6 t 7 n‡j, K t L t M KZ?	2
L.	cÖgvY Ki †h, a2b2c2 = a3 + b3 + c3	4
M.	+ Gi gvb wbY©q Ki|	4
72 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q, K t L = 3 t 4 = 18 t 24   [6 Øviv ¸Y]
	Ges L t M = 6 t 7 = 24 t 28    [4 Øviv ¸Y]
	 K t L t M = 18 t 24 t 28  (Ans.)
 	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
	†`Iqv Av‡Q, y =  ... ... ... (i)
	ev, 	 = 
	ev, 	=    [†hvRb-we‡qvRb K‡i]
	 	=  ... ... ... (ii)
	(i) bs n‡Z cvB, = 
	ev,	=   [†hvRb-we‡qvRb K‡i]
		=  ... ... ... (iii)
	(ii) bs Ges (iii) bs mgxKiY †hvM K‡i cvB, 
	+ = + 
			= + 
			=  
			= 
			= 
			= 
			= = 2
	 + = 2  (Ans.) 
 P = , Q = , R = 
	[†gŠjfxevRvi miKvwi D”P we`¨vjq, †gŠjfxevRvi   cÖkœ bs 3]  
K.	a t b = b t c nq Z‡e †`LvI †h, R = 	2
L.	P2 = R n‡j †`LvI †h, a, b, c µwgK mgvbycvZx|	4
M.	P = Q n‡j cÖgvY Ki †h, c = a A_ev a + b + c + d = 0.	4
73 bs cÖ‡kœi mgvavb
 	m„Rbkxj 48(K) bs mgvavb `ªóe¨|
 	†`Iqv Av‡Q, P =  Ges R = 
		 P2 = R n‡j,
		= 
	AZtci, m„Rbkxj 66(L) bs mgvavb `ªóe¨|
	cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-8 `ªóe¨| c„ôv-212
 a, b, c µwgK mgvbycvZx Ges = + 
	[ei¸bv wRjv ¯‹zj, ei¸bv   cÖkœ bs 2]  
K.	a t b = c t d n‡j †`LvI †h, = 	2
L.	cÖgvY Ki †h, a2b2c2 = a3 + b3 + c3	4
M.	mgvbycv‡Zi ag© e¨envi K‡i †`LvI †h, + = 2 
	†hLv‡b a  b.	4
74 bs cÖ‡kœi mgvavb
 	m„Rbkxj 41(K) bs mgvavb `ªóe¨|
 	m„Rbkxj 11(L) bs mgvavb `ªóe¨|
	m„Rbkxj 8(L) bs mgvavb `ªóe¨|


Abykxjbx-11.1

1. AbycvZ ej‡Z Avgiv eywSÑ
	K  Av‡jvPbv 			L  mgv‡jvPbv   	
M	 Zzjbv 			N ZzjbvgyjK Av‡jvPbv 
2.  AbycvZ e¨eüZ nqÑ
	K  wfbœ GK‡Ki `ywU ivwki g‡a¨ 				L  GKB GK‡Ki `ywU ivwki g‡a¨ 	
M	 wfbœ GK‡Ki wZbwU ivwki g‡a¨ 		
N  GKB GK‡Ki PviwU ivwki g‡a¨  
3. 
A : B  A_ev  fvM cÖwµqv wb‡`©k K‡iÑ
	K AI B ivwk n‡j 	 L A I B msL¨v n‡j  	
M	A I B fMœvsk n‡jN AIBAgyj` msL¨v n‡j 
4. Abycv‡Zi ivwk `ywU‡K e‡jÑ
	K  c~e© I cwðg ivwk 	L cwðg I `wÿY ivwk  
M  c~e© I DËi ivwk 	N  DËi I `wÿY ivwk   
5.  mgvbycvZ e‡jÑ
K 1g I 2q ivwki AbycvZ , 3q I 4_© ivwki Abycv‡Zi mgvb n‡j 	
L 1g I 3q ivwki AbycvZ , 2q I 4_© ivwki Abycv‡Zi mgvb n‡j  	
M	3q I 4_© ivwki AbycvZ , 2q I 1g ivwki  Abycv‡Zi mgvb n‡j 			
N 4_© I 1g ivwki AbycvZ , 3q I 2q ivwki Abycv‡Zi mgvb n‡j 
6.  †Kv‡bv Abycv‡Zi c~e© I DËi ivwki-|
	K  Nb‡K 			L  eM©‡K 	
M	 eM©g~j‡K 		N  fvMdj‡K  
7.  a : b = c : d n‡j, †KvbwU e¨¯Í Abycv‡Zi D`vniY? 


	K  			L  	


M				N  
8. a : b = c : d n‡j, †KvbwU GKvšÍi Ki‡Yi D`vniY?


	K 				L   	


M				N  
9. kZKiv GKwU AbycvZ hvi DËi ivwkÑ| 
	K 0			L 1 	
M	100			N 10 
10. 60 :  100 = KZ? 
	K 	 2 : 5			L 3 : 5  	
M	 2 : 3			N 1 : 5  
11.  3 : 2 Gi wØ¸YvbycvZ †KvbwU? 
	K 	2 : 3			L 4 : 9  	


M	 9 :  4 			N  :  
12. 16 : 9 Gi wØfvwRZ AbycvZ †KvbwU? 
	K 4 : 3			L 3 : 4  	
M	 9 : 16 		N 256 : 81  
13.  a,b,c,d µwgK mgvbycvwZK n‡j †KvbwU mZ¨? 



K 			L   	


M				N  
14. X; y = 5 : 6 n‡j, 3x : 5y =  KZ? 
	K 10 : 25			L 15 : 30 	
M	15 : 35		N 20 : 45  
15.  3.5 : 4.9 †K 1 : x AvKv‡i cÖKvk Ki| 
	K 3 : 4			L 1 : 1.4  	
M	1: 3			N 2 : 1 
16.  2 : 3 , 9 : 10 Gi avivevwnK AbycvZ KZ? 
	K 	2 : 3: 10 			L 6: 9 : 10 	
M	2 : 3: 9		N 3 : 9 : 10 
17. a : b = 4: 7 Ges b:c = 5 n‡j a :b :c = KZ? 
	K 4 : 7 : 6 			L 20 : 35: 24 	
M	20 : 35 : 42 		N 24 : 35: 30  
18.  †Kv‡bv Abycv‡Zi c~e© ivwk a Ges DËi ivwk b n‡j, wØ¸YvbycvZ n‡eÑ
	K a3 : b3			L  a4 : b4  	
M	a : b 			N  a2 : b2  
19. GKwU eM©‡ÿ‡Î GKwU e„Ë AšÍwj©wLZ Kiv nj| e„Ë‡ÿ‡Îi Kvwj H eM©‡ÿ‡Îi Kvwji kZKiv KZ Ask? ( `yB `kwgK ¯’vb ch©šÍ wbY©q Ki|) 
	K 33.8%			L 78.54%  	
M	88.34%		N 78.99% 
20.  `yBwU msL¨vi AbycvZ 3 : 4 Ges j. mv. ¸. 180 n‡j msL¨vØ‡qi gvb KZ? 
	K 30,45			L 55, 65  	
M	45, 60			N 40,60  
21. GKwU `ªe¨ µq K‡i 28% ÿwZ‡Z weµq Kiv nj| weµqg~j¨ Ges µqg~‡j¨i AbycvZ wbY©q Ki| 
	K  12 : 14			L 18: 25 	
M	 7 : 21		N 9 : 5  
22. wcZv I cy‡Îi eZ©gvb eq‡mi AbycvZ 7 : 2 Ges 5 eQi c‡i Zv‡`i eq‡mi AbycvZ 8 : 3 n‡e| Zv‡`i eZ©gvb eqm KZ? 
	K 20 eQi, 52 eQi 		L 15, eQi  50 	
M	10,  eQi  35		N 35, eQi  10  
23. GKw`b †Zvgv‡`i K¬v‡m †`Lv †Mj Abycw¯’Z I Dcw¯’Z QvÎ msL¨vi AbycvZ 1 : 4 
	K 30%			L 10% 	
M	25%			N 20% 
24. `yBwU msL¨vi AbycvZ 3 : 5 Ges Zv‡`i †hvMdj 32  1 msL¨v `ywU KZ? 
	K 	10, 22			L 12, 20  	
M	 14, 18		N 8, 24  
25. 
Abykxjbx-11.2

26. avivevwnK AbycvZ e‡jÑ| 
	K 	 GK ev GKvwaK AbycvZ‡K `yB ev Z‡ZvwaK 	AbycvZK‡K 
	L  `yB ev Z‡ZvwaK AbycvZ‡K GKwU wZb ev Z‡ZvwaK 	ivwki AbycvZ‡K  	
M	 wZb ev Z‡ZvwaK AbycvZ‡K Pvi ev Z‡ZvwaK 	AbycvZ‡K 
N  `yB ev `ywUi †ewk AbycvZ‡K GKwU ivwki Abycv‡Z 	cÖKvk Ki‡j 
27.  †Kv‡bv ivwk‡K wbw`©ó Abycv‡Z fvM Kiv‡K e‡jÑ| 
	K 	 AvbycvwZK fvM 		L  mgvbycvwZK fvM  	
M	 wØ¸YvbycvZ 		N  mgvbycvZ  
28.  48 : 72 AbycvZwU †KvbwUi mgvb? 
	K 	3 : 2			L 1 : 2 	
M	 2 : 3			N 4 : 5 
29.  4 : 6 : 8  AbycvZ †KvbwUi mgZzj¨? 
	K 	1 : 2 : 4 			L 2 : 3 : 4   	
M	 1 : 3: 4		N 2 : 3 : 4  
30. 
KZ? 
	K 	16 : 15 			L  8 : 12 	
M	15 : 16 		N 6 : 7   
31. K : L = 3 : 2 Ges L : M = 4 : 3 n‡j, K : L : M = KZ?
	K 6 : 4 : 3 			L 3 : 2 : 3  	
M	6 : 9 : 3		N 2 : 4 : 6   
32. K Gi Avq 1000 UvKv, L Gi Avq 1500 UvKv Ges M Gi Avq 1125 UvKv n‡j, K : L : M = KZ? 
K 8 : 10 : 13 			L 4 : 6 : 9  	
M	8 : 9 : 12 		N 8 : 12: 9  
33. K: L = 3 : 4 Ges L : M = 5 : 6 n‡j, K : L : M = KZ? 
	K 	20 : 24 : 25 		L 15 : 18 : 22 	
M	15 : 20 : 24		N 15 : 12 : 10  
34. 
AbycvZwU †KvbwUi mgZzj¨?
	K 	6 : 2: 9			L 9 : 6 : 2  	
M	9 : 4 : 3 		N 9 : 12 : 15  
35. 
Gi AbycvZ †KvbwU? 
K 20: 24: 25			L 22: 24: 27 	
M	20: 22: 25		N 18: 20: 24 
36. a : b = 3 : 4 Ges b : c = 8 : 9 n‡j a : c  = KZ? 
	K 3 : 2 			L 1 : 2   	
M	2 : 3 			N  4: 5 
37. GKwU wÎfy‡Ri wZbwU †Kv‡Yi AbycvZ 3 : 4 : 5 n‡j, ‡KvY wZbwU wWwMÖ‡Z cÖKvk Ki| 
	K 90,30, 60		L 45, 60, 75 	
M	80, 10, 90	N 50, 60, 70 
38. KvM‡Ri µqg~j¨ : weµqg~j¨ = 5 : 6 G‡Z kZKiv KZ jvf n‡e? 
	K 	30%			L 20% 	
M	25%			N 15% 
39. µqg~j¨ : weµqg~j¨ = 4 : 5 n‡j, G‡Z kZKiv KZ jvf? 
	K 	10%			L 15% 	
M	 20%			N 25% 
40. GKwU Kj‡gi µqg~j¨ : weµqg~j¨ = 3 : 2 n‡j, G‡Z kZKiv KZ jvf ev ÿwZ n‡e? 
	K 	15%  jvf 			L 15%  ÿwZ	
M	 20%	ÿwZ		N 20%  jvf 
41.  av‡b Pvj I Zz‡li AbycvZ 7 : 3 n‡j, G‡Z kZKiv wK cwigvY Pvj Av‡Q? 
	K 	20%			L  50%	
M	60%			N 70% 
42. 1 Nb †m.wg. Kv‡Vi IRb 7 †WwmMÖvg| Kv‡Vi IRb mg AvqZb cvwbi IR‡bi kZKiv KZ? 
	K 60%			L  70%	
M	80%			N  90%
43. GKwU Kv‡Vi cyj ˆZwii cÖv°wjZ e¨q 90,000 UvKv| wKš‘ LiP †ewk n‡q‡Q 21,600 UvKv| LiP kZKiv KZ e„w× †c‡q‡Q? 
	K 24%			L 12% 	
M	36%			N 48% 
44. GKwU gv‡Vi †ÿÎdj 1176 eM©wgUvi| H gv‡Vi ˆ`N¨© I cÖ‡¯’i m‡½ Aci GKwU gv‡Vi ˆ`N¨© I cÖ‡¯’i AbycvZ h_vµ‡g 4 : 3 Ges 3 : 2 n‡j, Aci gv‡Vi †ÿÎdj wbY©q Ki| 
	K 176			L 294   	
M	392			N 588 
45. KvM‡Ri c~e©g~j¨ : eZ©gvb g~j¨ = 2 : 3 | c~‡e©i Zzjbvq g~j¨ kZKiv KZ e„w× †c‡q‡Q? 
	K 50%			L  25%  	
M	30%			N  75%
46. GKwU gv‡Vi Rwg‡Z †m‡Pi my‡hvM Avmvi Av‡Mi I c‡ii dj‡bi AbycvZ 4 :  7 H gv‡V †h Rwg‡Z Av‡M 30.4 KzB›Uvj avb djZ, †mP cvIqvi ci Zvi djb KZ KzB›Uvj n‡e? 
	K 	52.3			L  51.2	
M	53.2			N  53.5
47. hw` †Kvb eM©‡ÿ‡Îi cÖ‡Z¨K evûi cwigvY 10% n«vm cvq, Z‡e Zvi †ÿÎdj kZKiv KZ n«vm cv‡e? 
	K 5%			L 9% 	
M	19%			N 21% 
48. `yBwU msL¨vi AbycvZ 5 : 6 Ges Zv‡`i M. mv. ¸ . 4 n‡j j.mv. ¸ KZ? 
	K 	60 			L 120  	
M	90 			N 150  
49. `yBwU msL¨vi AbycvZ 7 : 8 Ges M.mv.¸ 4 n‡j, j.mv. ¸. KZ? 
	K 124			L  224	
M	324			N 424 
50.  K: L = 2: 3 L : M = 1 : 2 Ges M : N = 3 : 2 n‡j, K : L : M : N = KZ? 
	K 	2: 3: 6 : 4 			L 1: 3: 4: 5 	
M	2: 3: 4: 5		N 2: 3: 5: 6 
51. 5 : 18, 7 : 11, 9 : 14 Ges 11 : 15 Gi wgkª AbycvZ †KvbwU? 
	K 2 : 7 			L 3 : 5  	
M	1 : 12 			N 7 : 12  
52. 3, 9 I 5 Gi PZz_© mgvYycvwZK KZ? 
	K 	8			L 9 	
M	10 			N12   
53.  10000 UvKv‡K 1 : 2 : 3 : 4 Abycv‡Z wef³ Kiv nj| cÖ_g As‡ki cwigvY KZ? 
	K 	 1000 UvKv 			L  3000 UvKv  	
M	 2000 UvKv 		N  4000 UvKv  
54. 50 wjUvi wgkª‡Y wmivc I cvwbi AbycvZ 3 : 2 | H wgkª‡Y wmivc I cvwbi cwigvY KZ? 
	K 20.30  wjUvi			L 25.30  wjUvi  	
M	 30.20  wjUvi 		N 15.35  wjUvi  
55. K I L wbw`©ó c_ h_vµ‡g 3 I 4 wgwb‡U AwZµg K‡i| Zv‡`i MwZ‡e‡Mi AbycvZ KZ? 
	K 	3:4 			L  2: 3	
M	4: 3			N 3 : 5 
56. wcZv I cy‡Îi eZ©gvb eq‡mi AbycvZ 7 : 3| cy‡Îi eqm 12 eQi n‡j, wcZvi eqm KZ? 
	K 	21  eQi 			L 24  eQi  	
M	26  eQi		N 28  eQi  
	 
57. 

 wZbRb †R‡j 690 wU gvQ a‡i‡Q| Zv‡`i As‡ki AbycvZ Ges  n‡j,
i.  1g †R‡j cvq 200wU 
ii.  2q †R‡j cvq 240 wU 
iii.   3q †R‡j cvq 300 wU 
	Dc‡ii Z‡_¨i wfwË‡Z †KvbwU mwVK? 
	K i,ii			L ii, iii 	
M	i,iii			N i,ii,iii	 
58.  wµ‡KU †Ljvq eyjeyj, bvbœy I AvKivg Zviv wZbRb wg‡j †gvU 171 ivb Kij| eyjeyj I bvbœy Ges bvbœy I AvKiv‡gi iv‡bi AbycvZ 3 : 2 n‡j, 
i. eyjey‡ji ivb msL¨v 81
ii.  bvbœyi ivb msL¨v 100
iii.   AvKiv‡gi ivb msL¨v 36 
	Dc‡ii Z‡_¨i wfwË‡Z †KvbwU mwVK? 
	K i,ii			L ii, iii 	
M	i,iii			N i,ii,iii	 
59.  GKwU wÎfy‡Ri cwimxgv 18 †m.wg| evû¸‡jvi ˆ`‡N©¨i AbycvZ 3 : 5 : 4 n‡j, 
i.  1g evûi ˆ`N¨© 4. 5 †m.wg.
ii.  2q evûi ˆ`N¨© 6 †m.wg.
iii.   3q evûi ˆ`N¨© 7.5 †m.wg. 
	Dc‡ii Z‡_¨i wfwË‡Z †KvbwU mwVK? 
	K i,ii			L ii, iii 	
M	i,iii			N i,ii,iii	 
60. K, L, M I N Gi g‡a¨ 600 UvKv Ggbfv‡e fvM Ki †hb K:L = 2: 3 , L : M = 1:2 Ges M : N = 3 : 2 n‡j, 
i.  K Gi UvKvi cwigvY 80 UvKv 
ii.  L Gi UvKvi cwigvY 120 UvKv 
iii.   M Gi UvKvi cwigvY 240 UvKv 
	Dc‡ii Z‡_¨i wfwË‡Z †KvbwU mwVK? 
	K i,ii			L ii, iii 	
M	i,iii			N i,ii,iii
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