286 
 cvGéix ‰m‰mwm ˆgBW BwR: Dîicò ( DœPZi MwYZ 
ˆevWÆ I kxlÆÕ©vbxq Õ•zGji wbeÆvPwb cixÞvi cÉk² I mgvavb
285
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[image: image18.wmf]
eq \o((((,cÖkœ(1) A = 1. eq \o(.,1)0 eq \o(.,3), B = (1 ( 2x)5 Ges C =  eq \b(3 ( \f(x2,4))7  

(mgwš^Z Aa¨vq 7 I 10
[XvKv †evW©-2019 ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ B †K we¯—…Z Ki|
2
L.
Amxg ¸‡YvËi avivi m~Î cÖ‡qvM K‡i A †K g~jØxq fMœvs‡k cÖKvk Ki|
4
M.
C †K cÂg c` ch©š— we¯—…Z K‡i Zvi mvnv‡h¨ (2.99)7 Gi Avmbœ gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, B = (1 ( 2x)5 


c¨vm‡K‡ji wÎfzR:
	

	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



( (1 ( 2x)5 = 1 + 5 ((2x) + 10 ((2x)2 + 10((2x)3 

+ 5((2x)4 + 1((2x)5

= 1 ( 10x + 40x2 ( 80x3 + 80x4 ( 32x5 (Ans.)

eq \o((,L)
†`Iqv Av‡Q, A = 1. eq \o(.,1)0 eq \o(.,3) 


GLb, 1. eq \o(.,1)0 eq \o(.,3) = 1.103103103 ... ...



= 1 + (0.103 + 0.000103 + 0.000000103 + ...)


GLv‡b, eÜbxi wfZ‡ii AskwU GKwU Amxg ¸‡YvËi aviv|

†mB ¸‡YvËi avivi cÖ_g c`, a = 0.103 


Ges mvaviY AbycvZ, r =  eq \f(0.000103,0.103) = 0.001


( 1. eq \o(.,1)0 eq \o(.,3) = 1 +  eq \f(a,1 ( r)



= 1 +  eq \f(0.103,1 ( 0.001)



= 1 +  eq \f(0.103,.999)



= 1 +  eq \f(103,999)



=  eq \f(999 + 103,999)



=  eq \f(1102,999) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 

C =  eq \b(3 ( \f(x2,4))7


= 37 + 7C1 (3)7(1 .  eq \b(( \f(x2,4))1 + 7C2(3)7(2 .  eq \b(( \f(x2,4))2 +

7C3(3)7(3 .  eq \b(( \f(x2,4))3 + 7C4(3)7(4 .  eq \b(( \f(x2,4))4 + ....


= 2187 + 7.729 .  eq \b(( \f(x2,4)) + 21.243 .  eq \f(x4,16) + 35.81  eq \b(( \f(x6,64)) 

 + 35.27 .  eq \f(x8,256) ( ...


= 2187 (  eq \f(5103x2,4) +  eq \f(5103x4,16) (  eq \f(2835x6,64) +  eq \f(945x8,256) – ...


cÖkœg‡Z,  eq \b(3 ( \f(x2,4))7 = 2.997

ev,
3 (  eq \f(x2,4) = 2.99


ev,
3 ( 2.99 =  eq \f(x2,4)

ev,
 eq \f(x2,4) = 0.01


ev,
x2 = 0.04


(
x = 0.2


GLb, D³ we¯—…wZ‡Z x Gi gvb ewm‡q cvB,

 eq \b\bc\{(3 ( \f((0.2)2,4))7 = 2187 (  eq \f(5103 (0.2)2,4) +  eq \f(5103.(0.2)4,16) (
 eq \f(2835 (0.2)6,64) +  eq \f(945(0.2)8,256) ( ...


ev,
(2.99)7 = 2187 (  eq \f(5103 ( 0.04,4) +  eq \f(5103 ( 0.0016,16) (
 eq \f(2835 ( 0.000064,64) + 0.00000945 ( ... ...



= 2187 ( 51.03 + 0.5103 ( 0.002835 + 0.00000945 ( ...


= 2136.477474



= 2136.4775 (Pvi `kwgK ¯’vb ch©š—) (Ans.)

eq \o((((,cÖkœ(2) A =  eq \b(a ( \f(1,3) x)7  Ges B =  eq \b(3 ( \f(1,2) x)6  `ywU wØc`x ivwk|

[ivRkvnx †evW©-2019 ( cÖkœ bs 3]
K.
(1 ( 3x2)4 †K c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…Z Ki|
2
L.
A Gi we¯—…wZ‡Z x2 Gi mnM x4 Gi mn‡Mi 135 ¸Y n‡j a Gi gvb wbY©q Ki|
4
M.
B †K we¯—…wZ K‡i Dnvi mvnv‡h¨ (2.995)6 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)  
c¨vm‡K‡ji wÎfzR :
	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1


(
(1 ( 3x2)4 = 1 + 4(( 3x2) + 6 (( 3x2)2 + 4(( 3x2)3 + (( 3x2)4



= 1 ( 12x2 + 6.9x4 + 4.(( 27x6) + 81x8



= 1 ( 12x2 + 54x4 ( 108x6 + 81x8 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, A =  eq \b(a ( \f(1,3) x)7 =  eq \b(a ( \f(x,3))7 

= a7 +  eq \b(\a(7,1)). a6 .  eq \b(( \f(x,3)) +  eq \b(\a(7,2)) . a5 .  eq \b(( \f(x,3))2 +  eq \b(\a(7,3)) . a4 .  eq \b(( \f(x,3))3 +  eq \b(\a(7,4)) . a3 .  eq \b(( \f(x,3))4 + .......


= a7 (  eq \f(7,3) a6x + 21a5 .  eq \f(x2,9)  + 35.a4 .  eq \b(( \f(x3,27))  + 35 . a3 .  eq \f(x4,81) + ......


= a7 (  eq \f(7,3) a6x +  eq \f(7,3) a5x2 (  eq \f(35,27) a4x3 +  eq \f(35,81) a3x4 + ........


cÖkœg‡Z,  eq \f(7,3) a5 =  eq \f(35,81) a3 ( 135


ev,
 eq \f(a5,a3)  =  eq \f(35 ( 135 ( 3,81 ( 7) 

ev,
a2 = 25


(
a = ( 5 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, B =  eq \b(3 ( \f(1,2) x)6 

wØc`x Dccv`¨ e¨envi K‡i cvB,

  eq \b(3 ( \f(1,2) x)6 = 36 +  eq \b(\a(6,1)) .35 .  eq \b(( \f(x,2))  +  eq \b(\a(6,2)) .34 .  eq \b(( \f(x,2))2 +  eq \b(\a(6,3)) .33 .  eq \b(( \f(x,2))3 +  eq \b(\a(6,4)) .32 .  eq \b(( \f(x,2))4 +  eq \b(\a(6,5)) .3 .  eq \b(( \f(x,2))5 +  eq \b(\a(6,6)) .  eq \b(( \f(x,2))6 

= 729 + 6.243 .   eq \b(( \f(x,2)) + 15.81 .  eq \f(x2,4) + 20.27.  eq \b(( \f(x3,8)) + 15.9 .  eq \f(x4,16) + 6.3 .  eq \b(( \f(x5,32)) +  eq \f(x6,64) 

= 729 ( 729x +  eq \f(1215,4) x2 (  eq \f(135,2) x3 +  eq \f(135,16) x4 (  eq \f(9,16) x5 +  eq \f(x6,64) 

GLv‡b, 3 (  eq \f(x,2) = 2.995


ev,
 eq \f(x,2) = 3 ( 2.995


ev,
x = 0.01 


GLb, x = 0.01 ewm‡q cvB,

 eq \b(3 ( \f(1,2) x)6  =  eq \b(3 ( \f(0.01,2))6 


= 729 ( 729(0.01) +  eq \f(1215,4) (0.01)2 (  eq \f(135,2) (0.01)3 + ...


ev,
(2.995)6 = 729 ( 7.29 +  eq \f(0.1215,4) (  eq \f(0.000135,2) + ...



= 721.7403075


(
(2.995)6 = 721.7403 (Ans.)
eq \o((((,cÖkœ(3) (i) (5x + 1)– 1 + (5x + 1)– 2 + (5x + 1)– 3 + ..........

(ii) p – 3 = 3eq \s\up7(\f(5,3)) + 3eq \s\up7(\f(– 2,3))
(mgwš^Z Aa¨vq 7, 9 I 10


[w`bvRcyi †evW©-2019 ( cÖkœ bs 3]
K.
(1 – 3x)5 Gi we¯—…wZi 3q c‡`i mnM wbY©q Ki| 
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j (i) bs G ewY©Z avivwUi AmxgZK mgwó _vK‡e Zv wbY©q Ki| 
4
M.
(ii) bs DÏxcK †_‡K †`LvI †h, 9p3 – 81p2 + 162p – 2188 = 0
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)
wØc`x we¯—…wZi mvnv‡h¨Ñ

(1 – 3x)5 = eq \b(\s(5,0))(– 3x)0 + eq \b(\s(5,1))(– 3x)1 + eq \b(\s(5,2))(– 3x)2 +

eq \b(\s(5,3))(– 3x)3 + eq \b(\s(5,4))(( 3x)4 + eq \b(\s(5,5)) (– 3x)5

= 1 + eq \f(5,1) (– 3x) + eq \f(5. 4,1. 2)(– 3x)2 + eq \f(5. 4. 3,1. 2. 3)(– 3x)3 + 

eq \f(5. 4. 3. 2,1. 2. 3. 4)(– 3x)4 + 1. (– 3x)5

= 1 – 15x + 90x2 – 270x3 + 405x4 – 243x5

(
Z…Zxq c‡`i mnM = 90 (Ans.)

eq \o((,L)
cÖ`Ë aviv: eq \f(1,5x + 1) + eq \f(1,(5x + 1)2) + eq \f(1,(5x + 1)3) + ... ...


GLv‡b 1g c`, a = eq \f(1,5x + 1)

mvaviY AbycvZ, r = eq \f(1,(5x + 1)2) ( eq \f(1,5x + 1) = eq \f(1,5x + 1)

avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw`, |r| < 1 nq|

A_©vr, eq \b\bc\|(\f(1,5x + 1)) < 1


ev,
– 1 < eq \f(1,5x + 1) < 1


GLb, eq \f(1,5x + 1) > – 1
A_ev, eq \f(1,5x + 1) < 1


(
5x + 1 < – 1
(
5x + 1 > 1


(
x < eq \f(– 2,5)
(
x > 0


(
wb‡Y©q kZ©: x > 0 A_ev x < – eq \f(2,5) (Ans.)

eq \o((,M)
†`Iqv Av‡Q, p – 3 = 3eq \s\up7(\f(5,3)) + 3eq \s\up7(\f(– 2,3))

ev,
(p – 3)3 = eq \b(3 + 3eq \s\up7(\f(– 2,3)))3
 [Nb K‡i]

ev,
p3 – 3p2. 3 + 3p.32 – 33 



= eq \b(3)3
 + eq \b(3)3
 + 3 3eq \s\up7(\f(5,3)). 3eq \s\up7(\f(– 2,3)) eq \b(3 + 3eq \s\up7(\f(– 2,3)))


ev,
p3 – 9p2 + 27p – 27 = 35 + 3– 2 + 3. 3eq \s\up7(\f(3,3))(p – 3)


ev,
p3 – 9p2 + 27p – 27 = 243 + eq \f(1,9) + 9(p – 3)


ev,
p3 – 9p2 + 27p ( 27 = eq \f(2187 + 1,9) + 9p – 27


ev,
p3 – 9p2 + 27p = eq \f(2188,9) + 9p


ev,
p3 – 9p2 + 18p = eq \f(2188,9)

ev,
9p3 – 81p2 + 162p = 2188


(
9p3 – 81p2 + 162p – 2188 = 0 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(4) K = y2 ( y ( 1, L =  eq \f(2m,m ( 1), M =  eq \b\bc(1 ( \f(x,2))\s\up6(n) , †hLv‡b n abvÍK c~Y© msL¨v|
(mgwš^Z Aa¨vq 5 I 10

[PÆMÖvg †evW©-2019 ( cÖkœ bs 3]
K.
K = 0 n‡j mgxKiYwUi wbðvqK wbY©q Ki|
2
L.
M Gi we¯—…wZ‡Z x2 Gi mnM  eq \f(6,8) n‡j n Gi gvb wbY©q Ki|
4
M.
2 eq \r(L) (  eq \f(6,\r(L)) = 1 n‡j, m Gi gvb wbY©q Ki|
4
4 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, K = y2 − y − 1


( K = 0 n‡j, y2 − y − 1 = 0 


( y2 − y − 1 = 0 mgxKiY‡K wØNvZ mgxKi‡Yi Av`k©iƒc

ay2 + by + c = 0 Gi mv‡_ Zzjbv K‡i cvB, 

a = 1, b = −1 Ges c = −1


( wbðvqK = b2 − 4ac = (−1)2 − 4.1 (−1) 


= 1 + 4 = 5 (Ans.) 

eq \o((,L) 
†`Iqv Av‡Q, M =  eq \b(1 − \f(x,2))n, †hLv‡b n abvÍK c~Y©msL¨v|
 
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 − \f(x,2))n= 1+ eq \b(\s(n,1))

 eq \b(−\f(x,2))+ eq \b(\s(n,2))

 eq \b(− \f(x,2))2+ eq \b(\s(n,3))

 eq \b(− \f(x,2))3+ ......



= 1 − n.  eq \f(x,2) +  eq \f(n(n − 1),1.2) .  eq \f(x2,4) −  eq \f(n(n − 1) (n − 2),1.2.3) .  eq \f(x3,8) + ....

cÖkœvbymv‡i,  eq \f(n(n − 1),1.2) .  eq \f(1,4) =  eq \f(6,8)

ev, 
n (n − 1) = 6


ev, 
n2 − n − 6 = 0


ev, 
n2 − 3n + 2n − 6 = 0


ev, 
n(n – 3) + 2(n – 3) = 0 


ev, 
(n − 3) (n + 2) = 0


ev, 
n – 3 = 0 [n ( ( 2, KviY n abvÍK c~Y©msL¨v]


( 
n = 3 (Ans.) 

eq \o((,M)
†`Iqv Av‡Q, L =  eq \f(2m,m ( 1)

cÖ`Ë mgxKiY, 2 eq \r(L) (  eq \f(6,\r(L)) = 1


ev,  eq \f(2\r(L).\r(L) ( 6,\r(L))  = 1


ev,
2L ( 6 =  eq \r(L)

ev,
2x2 (6 = x [ eq \r(L) = x a‡i]

ev,
2x2 ( x ( 6 = 0


ev,
2x2 (4x + 3x ( 6 = 0


ev,
2x(x ( 2) + 3 (x ( 2) = 0


ev,
(x ( 2) (2x + 3) = 0


ev,
x ( 2 = 0

A_ev, 2x + 3 = 0


ev,
x = 2

ev, x = (  eq \f(3,2)

ev,
 eq \r(L) = 2

ev,  eq \r(L) =  (  eq \f(3,2) hv MÖnY‡hvM¨ bq, 
KviY †Kv‡bv ivwki eM©g~j AFYvÍK

ev,
 eq \r(\f(2m,m ( 1)) = 2



ev,
 eq \f(2m,m ( 1) = 4



ev,
2m = 4m ( 4



ev,
2m ( 4m = ( 4


ev,
( 2m = ( 4


(
m = 2 (Ans.)

eq \o((((,cÖkœ(5) P = (1 – y – 2y2)6, Q = x2 + 2 – 7eq \s\up7(\f(2,3)) – 7eq \s\up7(– \f(2,3)), x > 0.

(mgwš^Z Aa¨vq 9 I 10
[wm‡jU †evW©-2019 ( cÖkœ bs 2] 
K.
eq \r(x,p) = eq \r(y,q) = eq \r(z,r) Ges pqr = 1 n‡j †`LvI †h, x + y + z = 0.
2
L.
Q = 0 n‡j cÖgvY Ki †h, x2 + 3 = eq \f(48,7x).
4
M.
P †K y3 ch©š— we¯—…Z K‡i Zv †_‡K (0.9 ( 1.05)6 Gi Avmbœ gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki| 
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)
awi,  eq \r(x,p) =  eq \r(y,q) =  eq \r(z,r) = k



eq \r(x,p) = k
eq \r(y,q) = k
eq \r(z,r) = k


ev,
peq \s\up5(\f(1,x))= k
ev, qeq \s\up5(\f(1,y)) = k
ev, req \s\up5(\f(1,z)) = k


( p = kx  
( q = ky  
( r = kz

cÖkœg‡Z, pqr = 1


ev, 
kx ky kz = 1

ev, 
kx + y + z = k0

( 
x + y + z = 0 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, Q = x2 + 2 – 7eq \s\up6(\f(2,3)) – 7eq \s\up6(– \f(2,3))

Q = 0 n‡j, 


x2 + 2 – 7eq \s\up6(\f(2,3)) – 7eq \s\up6(– \f(2,3)) = 0


ev,
x2 = 7eq \s\up6(\f(2,3)) + 7eq \s\up6(– \f(2,3)) – 2


ev,
x2 = eq \b(7\s\up7(\f(1,3)))2 + eq \b(7\s\up7(– \f(1,3)))2 – 2. 7eq \s\up6(\f(1,3)).  7eq \s\up6(– \f(1,3))



= eq \b(7\s\up7(\f(1,3)) – 7\s\up7(– \f(1,3)))2

ev,
x = 7eq \s\up6(\f(1,3)) –  7eq \s\up6(– \f(1,3)) ... ... ... (i)

ev,
x3 = eq \b(7\s\up7(\f(1,3)) – 7\s\up7(– \f(1,3)))3



= eq \b(7\s\up7(\f(1,3)))3 – eq \b(7\s\up7(– \f(1,3)))3 – 3.7eq \s\up6(\f(1,3)).7eq \s\up6(– \f(1,3)) eq \b(7\s\up7(\f(1,3)) – 7\s\up7(– \f(1,3)))  




= 7 – 7– 1 – 3(x)  [(i) bs n‡Z]



= 7 – eq \f(1,7) – 3x


ev,
x3 + 3x = eq \f(49 – 1,7)

ev,
x(x2 + 3) = eq \f(48,7)

(
x2 + 3 = eq \f(48,7x) (cÖgvwYZ)
eq \o((,M)
†`Iqv Av‡Q, 

P = (1 – y – 2y2)6


= (1 – 2y + y – 2y2)6


= {(1 + y)(1 – 2y)}6


= (1 + y)6(1 – 2y)6

GLb, (1 + y)6 = 1 + 6y +15y2 + 20y3 + ........ 

Ges (1 – 2y)6 = 1 + 6(– 2y) + 15(– 2y)2 + 20(– 2y)3 + ....




= 1 – 12y + 60y2– 160y3 + .......


GLb, (1 + y)6 (1 – 2y)6 


= (1 + 6y + 15y2 + 20y3 + ....)(1 – 12y + 60y2 – 160y3 + ....)


= 1+ (6y – 12y) + (60y2 – 72y2 + 15y2) + 


 

(20y3 – 180y3 + 360y3 – 160y3) + ... 


= 1 – 6y + 3y2 + 40y3 + .......


GLv‡b,


1 ( 2y = 0.9



ev, 2y = 0.1



( y = 0.05


Avevi,


1 + y = 1.05



( y = 0.05


GLb, y = 0.05 ewm‡q cvB,


(1 + 0.05)6(1 – 0.05 ( 2)6 



= 1 – 6 ( (0.05) + 3 ( (0.05)2 + 40 ( (0.05)3 + .......


ev,
(1.05 ( 0.9)6 = 1 – 0.3 + 0.0075 + 0.005 + .....



= 0.7125


(
(1.05 ( 0.9)6 = 0.7125 (Ans.)

eq \o((((,cÖkœ(6) hw` P = (1 ( 2x + x2)2, Q =  eq \b(2y2 ( \f(1,2y))8 
Ges R =  eq \b(y + \f(k,y))5 
[h‡kvi †evW©-2019 ( cÖkœ bs 2]
K.
c¨vm‡K‡ji wÎfzR e¨envi K‡i P Gi we¯—…wZ wbY©q Ki|
2
L.
Q Gi we¯—…wZ‡Z ga¨c` wbY©q Ki|
4
M.
R Gi we¯—…wZ‡Z k4 Gi mnM 135 n‡j y Gi gvb wbY©q Ki|
4
6 bs cÖ‡kœi mgvavb
eq \o((,K)  
†`Iqv Av‡Q, P = (1 ( 2x + x2)2



= (x ( 1)4

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1


(
P = (x ( 1)4 = x4 + 4.x3(( 1) + 6.x2((1)2 + 4.x((1)3 + ((1)4

   = x4 ( 4x3 + 6x2 ( 4x + 1 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, Q =  eq \b(2y2 ( \f(1,2y))8 

we¯—…wZ‡Z n = 8 †Rvo msL¨v|
(
we¯—…wZi ga¨c` 1wU Ges Zv  eq \b(\f(8,2) + 1)  = 5 Zg c`|
(
T4+1 = 8C4 (2y2)8(4  eq \b(( \f(1,2y))4 


= 8C4 . 16y8 .  eq \f(1,16y4) 


= 70.y4 



= 70y4 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, R =  eq \b(y + \f(k,y))5 

wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(y + \f(k,y))5 = y5 + 5C1y4.  eq \b(\f(k,y)) + 5C2y3.  eq \f(k2,y2)  + 5C3y2.  eq \f(k3,y3) 
+ 5C4 . y .  eq \f(k4,y4)  +  eq \f(k5,y5) 

= y5 + 5ky3 + 10k2y + 10k3  eq \f(1,y)  + 5k4  eq \f(1,y3)  +  eq \f(k5,y5) 

cÖkœg‡Z,  eq \f(5,y3)  = 135


ev,
y3 =  eq \f(5,135) 

ev,
y3 =  eq \f(1,27) 

(
y =  eq \f(1,3)  (Ans.)
eq \o((((,cÖkœ(7) f(x) =  eq \f(3 ( x,3 + x)  Ges p(x) =  eq \b\bc(2x2 + \f(1,2x2))\s\up6(7)

(mgwš^Z Aa¨vq 1, 6 I 10

[ewikvj †evW©-2019 ( cÖkœ bs 3]
K.
x <  eq \f(x,3) + 5 Gi mgvavb †mU wbY©q Ki|
2
L.
p(x) Gi we¯—…wZi 3q I 4_© c‡`i AbycvZ  eq \f(4,15) n‡j, x Gi gvb wbY©q Ki|
4
M.
f (1(x) dvskbwU GK-GK wKbv wba©viY Ki|
4
7 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, x <  eq \f(x,3) + 5

ev,
3x < x + 15


ev,
3x –​ x < 15


ev,
2x < 15


ev,
x <  eq \f(15,2)
(
mgvavb †mU =  eq \b\bc\{( x : x ( R ‰i x < ) 
(Ans.) 
eq \o((,L)
†`Iqv Av‡Q, P(x) =  eq \b\bc(2x2 + \f(1,2x2))\s\up6(7)

we¯—…wZi mvaviY c` = 7Cr  eq \b\bc(2x2)\s\up6(7 ( r)  eq \b\bc(\f(1,2x2))\s\up7(r)



= 7Cr.  eq 2\s\up6(7 ( r ( r)  eq \b\bc(x2)\s\up6(7 ( r ( r)



= 7Cr.  eq 2\s\up6(7 ( 2r).  eq x\s\up6(14 ( 4r)
(
3q ev, (2 + 1) Zg c` = 7C2.  eq 2\s\up6(7 ( 2.2).  eq x\s\up6(14 ( 4.2)




= 21. 8. x6




= 168x6
(
4_© ev, (3 + 1) Zg c` = 7C3.  eq 2\s\up6(7 ( 2.3). eq x\s\up6(14 ( 4.3)




= 35.2.x2




= 70x2
 


cÖkœg‡Z,  eq \f(168x6,70x2)  =  eq \f(4,15)

ev,
 eq \f(12,5) x4 =  eq \f(4,15) 

ev,
x4 =  eq \f(4 ( 5,12 ( 15)

ev,
x4 =  eq \f(1,9)

ev,
x4 =  eq \b\bc(( \f(1,\r(3)))\s\up6(4)

(
x = (  eq \f(1, \r(3)) (Ans)
eq \o((,M)
†`Iqv Av‡Q, f(x) =  eq \f(3 ( x,3 + x)

ev,
y =  eq \f(3 ( x,3 + x)  [y = f(x) a‡i]


ev,
3y + xy = 3 ( x


ev,
xy + x = 3 ( 3y


ev,
x(y + 1) = 3 ( 3y


ev,
x =  eq \f(3 ( 3y,y + 1)
(

f ( 1(x) =  eq \f(3 ( 3x,x + 1)  


g‡b Kwi. x1, x2 ( †Wvg f – 1

Ges f ( 1(x1) = f ( 1(x2)


ev,
 eq \f(3 ( 3x1,x1 + 1) =  eq \f(3 ( 3x2,x2 + 1)

ev,
3x2 + 3 ( 3x1x2 ( 3x1 = 3x1 + 3 ( 3x1x2 ( 3x2

ev,
– 6x1 = – 6x2

ev,
x1 = x2

(
f ( 1(x) GK GK dvskb| (Ans.)

eq \o((((,cÖkœ(8) (i)  eq \f(1,2x + 1) +  eq \f(1,(2x + 1)2) +  eq \f(1,(2x + 1)3) + ... ... GKwU Amxg ¸‡YvËi aviv|
(mgwš^Z Aa¨vq 7 I 10

 [mKj †evW©-2018 ( cÖkœ bs 3]
(ii)  eq \b(2 + \f(x,4))6 I  eq \b(k ( \f(y,3))7 `yBwU wØc`x ivwk|
K.
1g wØc`x ivwk‡K x3 ch©š— we¯—…Z Ki|
2
L.
hw` k3 Gi mnM 560 nq, Z‡e y Gi gvb wbY©q Ki|
4
M.
DÏxc‡K cÖ`Ë Amxg avivi (AmxgZK) mgwó hw` _v‡K Z‡e Zv wbY©q Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)
1g wØc`x ivwk:  eq \b(2 + \f(x,4))6

( eq \b(2 + \f(x,4))6 = 26 +  eq \b(\s(6,1)) 25 .  eq \f(x,4) +  eq \b(\s(6,2)) . 24 .  eq \b(\f(x,4))2 +  eq \b(\s(6,3)) 23  eq \b(\f(x,4))3 + ...

= 64 + 6 ( 32 ( eq \f(x,4) + 15 ( 16 ( eq \f(x2,16) + 20 ( 8 ( eq \f(x3,64) + ... ... 


= 64 + 48x + 15x2 +  eq \f(5,2) x3 + ... ... ... (Ans.)

eq \o((,L)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(k – \f(y,3))7= k7 +  eq \b(\s(7,1))k6 eq \b(– \f(y,3)) +  eq \b(\s(7,2))k5  eq \b(– \f(y,3))2 +  eq \b(\s(7,3))k4  eq \b(– \f(y,3))3 +  eq \b(\s(7,4))k3  eq \b(– \f(y,3))4 + ... ... ...


GLv‡b, we¯—…wZwUi k3 Gi mnM =  eq \b(\s(7,4))  eq \b(– \f(y,3))4 =  eq \f(7.6.5.4,1.2.3.4) .  eq \f(y4,34) =  eq \f(35,81) y4

cÖkœvbymv‡i,  eq \f(35,81) y4 = 560


ev, 
y4 = 560 (  eq \f(81,35)

ev, 
y4 = 1296


ev, 
y4 = (( 6)4     


(  
y = ( 6 (Ans.)
eq \o((,M)
cvV¨eB‡qi Aa¨vq-7 Gi D`vniY-4(M) `ªóe¨| c„ôv-141
eq \o((((,cÖkœ(9) A =  eq \b(1 + \f(x,2))8  Ges B =  eq \b(a + \f(x,3))7 ; a ( 0.


 
[XvKv †evW©-2017 ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ A †K cÖ_g Pvi c` ch©š— we¯—…wZ Ki|
2
L.
B Gi we¯—…wZ‡Z a2 Gi mnM 672 n‡j x Gi gvb wbY©q Ki|
4
M.
x Gi Nv‡Zi EaŸ©µg Abymv‡i (2 ( x)A-†K x3 ch©š— we¯—…wZ Ki| D³ djvdj e¨envi K‡i 1.9 ( (1.05)8 Gi gvb wbY©q Ki|
4
9 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, A =  eq \b(1 + \f(x,2))8

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	

	
	
	
	
	
	
	1
	
	2
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	

	
	1
	
	7
	
	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1



( A =  eq \b(1 + \f(x,2))8= 1 + 8 eq \b(\f(x,2)) + 28 eq \b(\f(x,2))2 + 56 eq \b(\f(x,2))3 + ... ... ...



= 1 + 4x + 28 eq \b(\f(x2,4)) + 56 eq \b(\f(x3,8)) + ............



= 1 + 4x + 7x2 + 7x3 + ................... (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, B =  eq \b(a + \f(x,3))7 

wØc`x Dccv`¨ e¨envi K‡i cvB,

B =  eq \b(a + \f(x,3))7 = a7 + 7C1a6 eq \b(\f(x,3)) + 7C2a5  eq \b(\f(x,3))2 + 7C3 a4 eq \b(\f(x,3))3
+ 7C4 a3 eq \b(\f(x,3))4 + 7C5 a2 eq \b(\f(x,3))5+ .........


(  cÖ`Ë we¯—…wZ‡Z a2 Gi mnM = 7C5  eq \b(\f(x,3))5 =  eq \f(7.6.5.4.3,1.2.3.4.5)   eq \f(x5,35) 



=  eq \f(21,243) x5 =  eq \f(7,81) x5

cÖkœg‡Z,  eq \f(7,81) x5 = 672


ev,
x5 =  eq \f(672 ( 81,7)     

ev, 
x5 = 7776


ev, 
x5 = 65

(
x = 6 (Ans.)
eq \o((,M)
ÔKÕ †_‡K cvB,

A =  eq \b(1 + \f(x,2))8  = 1 + 4x + 7x2 + 7x3 + ..........


(
(2 ( x)A = (2 ( x) (1 + 4x + 7x2 + 7x3 + .........)


ev,
(2 ( x)  eq \b(1 + \f(x,2))8  = 2 + 8x + 14x2 + 14x3 ( x ( 4x2 ( 7x3 

( 7x4 + ..........)


(
(2 ( x)  eq \b(1 + \f(x,2))8  = 2 + 7x + 10x2 + 7x3 + ...... (Ans.)

kZ©g‡Z, 2 ( x = 1.9


ev,
2 ( 1.9 = x


( 
x = 0.1


GLb, x = 0.1 cÖ`Ë we¯—…wZ‡Z ewm‡q cvB,

(2 ( 0.1)  eq \b(1 + \f(0.1,2))8 = 2 + 7 ( (0.1) + 10 ( (0.1)2
+ 7 ( (0.1)3 + ........


ev,
1.9 ( (1.05)8 = 2 + 0.7 + 0.1 + 0.007 + .............

(
1.9 ( (1.05)8 = 2.807 (Ans.)

eq \o((((,cÖkœ(10) eq \b(2x2 – \f(1,2x3))10 Ges eq \b(x2 + \f(y,x))6 `yBwU wØc`x ivwk|



[ivRkvnx †evW©-2017 ( cÖkœ bs 3]
K.
cÖ_g wØc`xwUi ga¨c` wbY©q Ki| 
2
L.
cÖ_g wØc`xi we¯—…wZ‡Z x-ewR©Z c` Ges Zvi gvb wbY©q Ki| 
4
M.
wØZxq wØc`x ivwkwUi we¯—…wZ‡Z x3-Gi mnM 540 n‡j y-Gi gvb wbY©q Ki| 
4
10 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ_g wØc`x ivwkwU  eq \b(2x2 ( \f(1,2x3))10

wØc`x ivwkwUi NvZ 10, hv †Rvo msL¨v|

( 
ga¨c` n‡e  eq \b(\f(10,2) + 1) ev, 6 Zg c`

( 
cÖ`Ë ivwkwUi wØc`x we¯—…wZi 6 ev, (5 + 1) Zg c`


= 10C5 (2x2)10 ( 5. eq \b(( \f(1,2x3))5


= ( 252 ( 32 ( x10 (  eq \f(1,32x15)  = (  eq \f(252,x5) (Ans.)
eq \o((,L) 
g‡b Kwi, (r + 1) Zg c` x ewR©Z|

( (r + 1) Zg c` = 10Cr(2x2)10 ( r eq \b(( \f(1,2x3))r


= 10Cr 210 ( r. x20 ( 2r .  eq \f(1,2rx3r) . (( 1)r


= 10Cr 210 ( 2r . x20 ( 5r (( 1)r

cÖkœg‡Z, 20 ( 5r = 0


ev, 
5r = 20


(  
r = 4


(  
x ewR©Z c` = r + 1 = 4 + 1 = 5-Zg c`| (Ans.)


( 
x ewR©Z c`wUi gvb = 10C4 ( 210 ( 2.4 (( 1)4


= 210 ( 4 = 840 (Ans.)

eq \o((,M)
wØZxq wØc`x ivwk  eq \b(x2 + \f(y,x))6

wØc`x we¯—…wZi mvnv‡h¨ cvB,

 eq \b(x2 + \f(y,x))6 = (x2)6 +  eq \b(\a(6,1))(x2)6(1 eq \b(\f(y,x)) +  eq \b(\a(6,2))(x2)6(2 eq \b(\f(y,x))2 

+  eq \b(\a(6,3))(x2)6 ( 3 eq \b(\f(y,x))3 + ... ... ...



= x12 + 6x9y + 15x6y2 + 20x3y3 + ... ... ...


GLv‡b, x3 Gi mnM = 20y3

cÖkœg‡Z, 20y3 = 540


ev,  
y3 =  eq \f(540,20)    ev, y3 = 27


ev, 
y3 = 33

(  
y = 3 (Ans.)

eq \o((((,cÖkœ(11) P =  eq \b(x + \f(3,x))5 Ges Q = (1 + ax)6  `yBwU wØc`x ivwk, 
†hLv‡b a ( 0.

[w`bvRcyi †evW©-2017 ( cÖkœ bs 3]
K.
Q Gi ga¨c` wbY©q Ki|
2
L.
c¨vm‡K‡ji wÎfzR e¨envi K‡i P Gi we¯—…wZ wbY©q Ki|
4
M.
Q Gi we¯—…wZ‡Z x2 Ges x4 Gi mnM ci¯úi mgvb n‡j a Gi gvb wbY©q Ki|
4
11 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ`Ë wØc`x ivwk, Q = (1 + ax)6

wØc`x ivwkwUi NvZ 6, hv †Rvo msL¨v|

( ga¨c` n‡e  eq \b(\f(6,2) + 1) ev 4 Zg c‡`i gvb|

( cÖ`Ë we¯—…wZi 4 ev (3 + 1) Zg c` = 6C3 (1)6 ( 3(ax)3


=  eq \f(6.5.4,1.2.3) a3x3 = 20a3x3 (Ans.)

eq \o((,L) 
†`Iqv Av‡Q, P =  eq \b(x + \f(3,x))5

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ cvB,
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



( 
P =  eq \b(x + \f(3,x))5 = x5 + 5.(x)5 ( 1. eq \b(\f(3,x))1 + 10.(x)5 ( 2. eq \b(\f(3,x))2 

+ 10.(x)5 ( 3. eq \b(\f(3,x))3 + 5.(x)5 ( 4. eq \b(\f(3,x))4 +  eq \b(\f(3,x))5


= x5 + 5.x4. eq \f(3,x) + 10.x3. eq \f(9,x2) + 10.x2. eq \f(27,x3) + 5x. eq \f(81,x4) +  eq \f(243,x5)


= x5 + 15x3 + 90x +  eq \f(270,x) +  eq \f(405,x3) +  eq \f(243,x5) (Ans.)

eq \o((,M)
wØc`x we¯—…wZi mvnv‡h¨ cvB,

Q = (1 + ax)6


= 1 +  eq \b(\a(6,1)) ax +  eq \b(\a(6,2))(ax)2 +  eq \b(\a(6,3))(ax)3 +  eq \b(\a(6,4)) (ax)4 

+  eq \b(\a(6,5))(ax)5 + (ax)6

= 1 + 6ax + 15a2x2 + 20a3x3 + 15a4x4 + 6a5x5  +a6x6

GLv‡b, x2 Ges x4 Gi mnM h_vµ‡g 15a2 Ges 15a4.


cÖkœg‡Z, 15a2 = 15a4

ev, 1 = a2

( a = ( 1 (Ans.)

eq \o((((,cÖkœ(12) A = eq \b(1 ( \f(x,3))4, B = (p + qx)6 Ges C = (q ( px)7



[ivRkvnx †evW©-2016 ( cÖkœ bs 2]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ A Gi we¯—…wZ wbY©q Ki| 
2
L.
p = 1, q = 2 n‡j, BC Gi we¯—…wZ‡Z x6 Gi mnM wbY©q Ki|
4
M.
x-Gi Nv‡Zi EaŸ©µgvbymv‡i Aeq \b(1 + \f(x,3))5 †K x5 ch©š— we¯—…Z K‡i 

1.01 ( (0.9999)5 Gi gvb wbY©q Ki|
4
12 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q,  A = eq \b(1 ( \f(x,3))4 

c¨vm‡K‡ji wÎfy‡Ri mvnv‡h¨(
	
	
	
	
	
	1
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	

	
	
	
	1
	
	2
	
	1
	
	

	
	
	1
	
	3
	
	3
	
	1
	

	
	1
	
	4
	
	6
	
	4
	
	1



(  A = eq \b(1 ( \f(x,3))4 


= 1 + 4.eq \b(( \f(x,3)) + 6.eq \b(( \f(x,3))2 + 4. eq \b(( \f(x,3))3 + eq \b(( \f(x,3))4


  = 1 ( eq \f(4,3) x + eq \f(2,3) x2 ( eq \f(4,27) x3 + eq \f(x4,81) (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, p = 1, q = 2


B = (p + qx)6 = (1 + 2x)6 

Ges C = (q ( px)7 = (2 ( x)7

wØc`x Dccv‡`¨i mvnv‡h¨ cvB(

B = (1 + 2x)6 = 1 + eq \b(\s(6,1)).2x + eq \b(\s(6,2)).(2x)2 + eq \b(\s(6,3)).(2x)3 
+ eq \b(\s(6,4))(2x)4 + eq \b(\s(6,5))(2x)5 + (2x)6  

= 1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6 

Avevi, C = (2 ( x)7 = 27 + eq \b(\s(7,1)).26.((x)1 + eq \b(\s(7,2)).25.((x)2 

+ eq \b(\s(7,3)).24. (– x)3 + eq \b(\s(7,4))23((x)4 + eq \b(\s(7,5))22((x)5 

+ eq \b(\s(7,6)).2((x)6 + ((x)7


= 128 ( 448x + 672x2 ( 560x3 + 280x4 ( 84x5 + 14x6 ( x7

(
BC = (1 + 2x)6(2 ( x)7


= (1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6)(128 
( 448x + 672x2 ( 560x3 + 280x4 ( 84x5 + 14x6 ( x7)



= 128 + 1088x + 2976x2 + 1104x3 ( 7080x4 ( 5748x5 
+ 9662x6 + 5879x7 ( 9924x8 ( 60x9 + 4992x10 ( 2928x11 
+ 704x12 ( 64x13

( 
x6 Gi mnM 9662(Ans.) 
eq \o((,M)
[we. `ª. cÖkœvbymv‡i A = 1.01 ev, eq \b(1 ( \f(x,3))4= 1.01  Gi †¶‡Î x Gi gvb cvIqv hvq –0.00747 Ges eq \b(1 + \f(x,3))5 = (0.9999)5 Gi †¶‡Î x Gi gvb cvIqv hvq – 0.0003| `yB †¶‡Î x Gi gvb wfbœ nIqvq  Aeq \b(1 + \f(x,3))5= 1.01 ( (0.9999)5 n‡Z cv‡i bv| x Gi m½wZc~Y© gvb cvIqvi †¶‡Î 1.01 ( (0.9999)5 Gi cwie‡Z© 1.01 ( (0.9999)4 a‡i mgvavb Kiv n‡jv]

Aeq \b(1 + \f(x,3))5 = eq \b(1 ( \f(x,3))4 eq \b(1 + \f(x,3))4

eq \b(1 + \f(x,3))


= eq \b(1 ( \f(x2,9))4

eq \b(1 + \f(x,3)) =  eq \b(1 + )

 eq \b(1 (  eq \f(x2,9))
4

wØc`x we¯—…wZ e¨envi K‡i cvB,

eq \b(1 + \f(x,3))

eq \b(1 ( \f(x2,9))4 = eq \b(1 + \f(x,3))
eq \b\bc\[(1 + \b(\s(4,1))\b(\f((x2,9))1+ \b(\s(4,2))\b(\f((x2,9))2+ \b(\s(4,3))\b(\f((x2,9))3+ \b(\f((x2,9))4)

= eq \b(1 + \f(x,3))

eq \b\bc\[(1 ( \f(4,9) x2 + 6.\f(x4,81) ( 4. \f(x6,729) + \f(x8,6561))

= eq \b(1 + \f(x,3))

eq \b\bc\[(1 ( \f(4,9) x2 + \f(2,27) x4 ( \f(4,729) x6 + \f(x8,6561))

= 1 ( eq \f(4,9) x2 + eq \f(2,27) x4 ( eq \f(4,729) x6 + eq \f(x8,6561) + eq \f(x,3) ( eq \f(4,27) x3 + eq \f(2,81) x5 + ....
( 
eq \b(1 + \f(x,3))

eq \b(1 ( \f(x2,9))4 = 1 + eq \f(x,3) ( eq \f(4,9) x2 ( eq \f(4,27) x3 + eq \f(2,27) x4 + eq \f(2,81) x5 + ...... 


GLv‡b, 1 +  eq \f(x,3) = 1.01 


ev,  eq \f(x,3) = 1.01 – 1  ( x = 0.03

GLb, D³ we¯—…wZ‡Z x = 0.03 ewm‡q cvB,

eq \b(1 +  \f(0.03,3)) eq \b\bc\{(1 ( \f((0.03)2,9))4 = 1 + eq \f(0.03,3) ( eq \f(4,9) (0.03)2 


– eq \f(4,27) (0.03)3 + eq \f(2,27) (0.03)4 + eq \f(2,81) (0.03)5 + ........


ev, (1 + 0.01)(1 ( 0.0001)4 = 1 + 0.01 ( 0.0004 ( 0.000004 + 0.0000000006 + .... 

ev, 1.01 ( (0.9999)4 = 1.009596001

( 1.01 ( (0.9999)4 = 1.0096 (Pvi `kwgK ¯’vb ch©š—) (Ans.)

eq \o((((,cÖkœ(13) K = y2 ( y ( 1, L = eq \f(2m,m ( 1), M = eq \b(1 ( \f(x,2))n, †hLv‡b n abvÍK c~Y©msL¨v|

(mgwš^Z Aa¨vq 5 I 10



[w`bvRcyi †evW©-2016 ( cÖkœ bs 2]
K.
K = 0 n‡j mgxKiYwUi wbðvqK wbY©q Ki| 
2
L.
M Gi we¯—…wZ‡Z x2 Gi mnM eq \f(6,8) n‡j n Gi gvb wbY©q Ki| 
4
M.
6eq \r(L) + eq \f(5,\r(L)) ( 13 = 0 n‡j, m Gi gvb wbY©q Ki| 
4
13 bs cÖ‡kœi mgvavb
eq \o((,K) 
m„Rbkxj 4(K)bs mgvavb `ªóe¨| 

eq \o((,L) 
m„Rbkxj 4(L)bs mgvavb `ªóe¨|
eq \o((,M)
†`Iqv Av‡Q, L =  eq \f(2m,m − 1)

cÖ`Ë mgxKiY, 6 eq \r(L) +  eq \f(5,\r(L)) − 13 = 0


ev, 
6 eq \r(\f(2m,m − 1)) +  eq \f(5,\r(\f(2m,m − 1))) − 13 = 0 ......... (i)


ev, 
6a +  eq \f(5,a) − 13 = 0   [awi  eq \r(\f(2m,m − 1)) = a]

ev, 
6a +   eq \f(5,a) = 13


ev, 
6a2 + 5 = 13a


ev, 
6a2 − 13a + 5 = 0


ev, 
6a2 − 10a − 3a + 5 = 0


ev, 
2a (3a − 5) − 1(3a − 5) = 0


( 
(3a − 5) (2a − 1) = 0 

	nq, 
3a − 5 = 0 
ev, 
3a = 5 
ev, 
a =  eq \f(5,3) 

ev, 
 eq \r(\f(2m,m − 1)) =  eq \f(5,3)
ev, 
 eq \f(2m,m − 1) =  eq \f(25,9)
ev, 
25m − 25 = 18m

ev, 
25m − 18m = 25

ev, 
7m = 25

( 
m =  eq \f(25,7) 
	A_ev, 2a − 1 = 0 
ev, 
2a = 1 
ev, 
a =  eq \f(1,2)
ev, 
 eq \r(\f(2m,m − 1)) =  eq \f(1,2)
ev, 
 eq \f(2m,m − 1) =  eq \f(1,4)
ev, 
8m = m − 1

ev, 
7m = −1

( 
m = −  eq \f(1,7) 





ïw× cix¶v :

m =  eq \f(25,7) n‡j mgxKiY (i) Gi

evgc¶ = 6  eq \r(\f(2. \f(25,7),\f(25,7) − 1)) +  eq \f(5,\r(\f(2. \f(25,7),\f(25,7) − 1))) − 13



= 6 eq \r(\f(50,18)) +  eq \f(5,\r(\f(50,18))) − 13



= 6 eq \r(\f(25,9)) +  eq \f(5,\r(\f(25,9))) − 13



=  eq \f(6.5,3) +  eq \f(5.3,5) − 13


= 10 + 3 − 13



= 0 = Wvbc¶

( 
m =  eq \f(25,7), cÖ`Ë mgxKi‡Yi GKwU exR|

Avevi, m = −  eq \f(1,7) n‡j, mgxKiY (i) Gi 

evgc¶ = 6  eq \r(\f(2 \b(−\f(1,7)),−\f(1,7) −1)) +  eq \f(5,\r(\f(2 \b(− \f(1,7)),− \f(1,7) – 1))) − 13



= 6  eq \r(\f(−\f(2,7),\f(−8,7))) +  eq \f(5,\r(\f(\f(−2,7), \f(−8,7) ))) − 13



= 6  eq \r(\f(1,4)) +  eq \f(5,\r(\f(1,4))) − 13 = 6.  eq \f(1,2) + 5.2 − 13



= 3 + 10 − 13 


= 0 = Wvbc¶

( m = −  eq \f(1,7), cÖ`Ë mgxKiYwUi GKwU exR

( wb‡Y©q mgvavb: m =  eq \f(25,7), −  eq \f(1,7)
eq \o((((,cÖkœ(14) A = (1 – x) (1 + px)6 Ges B = (3 – x)  eq \b(1 + \f(x,2))8 `yBwU wØc`x ivwk|
[Kzwgj­v †evW©-2016 ( cÖkœ bs 2]
K.
p = – 3 n‡j, (1 + px)6 †K c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…Z Ki|
2
L.
A = 1 + qx2 + ......... n‡j p I q Gi gvb wbY©q Ki| 
4
M.
x Gi Nv‡Zi EaŸ©µgvbymv‡i B †K x3 ch©š— we¯—…Z K‡i

2.9 ( (1.05)8 Gi gvb wbY©q Ki| 
4
14 bs cÖ‡kœi mgvavb
eq \o((,K) 
c¨vm‡K‡ji wÎfy‡Ri mvnv‡h¨Ñ 
	n = 0;
	
	
	
	
	
	
	1
	
	
	
	
	
	

	n = 1;
	
	
	
	
	
	1
	
	1
	
	
	
	
	

	n = 2;
	
	
	
	
	1
	
	2
	
	1
	
	
	
	

	n = 3;
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	

	n = 4;
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	

	n = 5;
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	

	n = 6;
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1



( (1 + px)6 = (1 ( 3x)6   [( p = ( 3]


= 1 + 6(( 3x) + 15(( 3x)2 + 20 (( 3x)3 



+ 15(( 3x)4 + 6(( 3x)5 + 1(( 3x)6 

= 1 ( 18x + 135x2 ( 540x3 + 1215x4 ( 1458x5 + 729x6 (Ans.)
eq \o((,L) 
†`Iqv Av‡Q, A = (1 ( x)(1 + px)6

= (1 ( x) eq \b\bc\[(\b(\s(6,0))(px)0 + \b(\s(6,1))(px)1 + \b(\s(6,2))(px)2 + \b(\s(6,3))(px)3 +........)

= (1( x)eq \b\bc\[(1 + \f(6,1).px + \f(6.5,1.2) p2x2 + \f(6.5.4,1.2.3) p3x3 + .....)

= (1( x)(1 + 6px + 15p2x2 + 20 p3x3 + ....)


= (1 + 6px + 15p2x2 + 20p3x3 + ... ...) + (( x ( 6px2 ( 

15p2x3 ( 20p3x4 (.......)


( A = 1 + (6p ( 1)x + (15p2 ( 6p)x2 + (20p3 ( 15p2)x3 + ...

cÖkœg‡Z, A = 1 + qx2 + ... ...

( 
1 + (6p – 1)x + (15p2 – 6p)x2 + (20p3 – 15p2)x3 + ... ...


= 1 + 0.x + qx2 + ... ...


Dfqcv‡ki x I x2 Gi mnM mgxK…Z K‡i cvB, 

6p ( 1 = 0 

( 
p = eq \f(1,6) (Ans.)


Ges q = 15p2 ( 6p = 15.eq \b(\f(1,6))2 ( 6.eq \f(1,6)


= 15. eq \f(1,36) ( 1 = eq \f(5,12) ( 1 = eq \f(( 7,12) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, B = (3 ( x)eq \b(1 + \f(x,2))8

= (3 ( x)eq \b\bc\[(\b(\s(8,0))\b(\f(x,2))0 + \b(\s(8,1))\b(\f(x,2))1 + \b(\s(8,2))\b(\f(x,2))2 + \b(\s(8,3))\b(\f(x,2))3 +  .....)

= (3 ( x)eq \b\bc\[(1.1 + \f(8,1).\f(x,2) + \f(8.7,1.2).\f(x2,4) + \f(8.7.6,1.2.3).\f(x3,8) + ........)

= (3 ( x)(1 + 4x + 7x2 + 7x3 + ..........)


= (3 + 12x + 21x2 + 21x3 + ..........) + (( x ( 4x2 ( 7x3 ( 7x4 – ......)

= 3 + 11x + 17x2 + 14x3 + ....................


( wb‡Y©q we¯—…wZ (3 ( x)eq \b(1 + \f(x,2))8 = 3 + 11x + 17x2 + 14x3 + ..

GLv‡b, 


3 ( x = 2.9



( x = 0.1


GLb D³ we¯—…wZ‡Z x = 0.1 ewm‡q cvB,

(3 ( 0.1)eq \b(1 + \f(0.1,2))8 = 3 + 11 ( 0.1 + 17 ( (0.1)2 + 14  (0.1)3 +...


ev, 
2.9 ( (1.05)8 = 3 + 1.1 + 17 ( 0.01 + 14 ( 0.001 + .....



 
= 3 + 1.1 + 0.17 + 0.014 + ......




= 4.284 (wZb `kwgK ¯’vb ch©š—)

( 
2.9 ( (1.05)8 = 4.284 (Ans.) 

eq \o((((,cÖkœ(15) †Kv‡bv avivi n-Zg c` Un = (1 + x)n – 2

[PÆMÖvg †evW©-2016 ( cÖkœ bs 2]

(mgwš^Z Aa¨vq 7 I 10
K.
avivwU wbY©q Ki| 
2
L.
x Gi Dci wK kZ© Av‡ivc Ki‡j avivwUi AmxgZK c‡`i mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 
4
M.
avivwUi Aóg c` wbY©q Ki| D³ c‡`i we¯—…wZ‡Z ga¨c‡`i gvb 540 n‡j, x Gi gvb KZ n‡e? 
4
15 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

n-Zg c`, Un = (1 + x)n ( 2

n = 1 n‡j, cÖ_g c`, U1 = (1 + x)1 ( 2 = (1 + x)( 1 =  eq \f(1,(1 + x))

n = 2 n‡j, wØZxq c`, U2 = (1 + x)2 ( 2 = (1 + x)0 = 1


n = 3 n‡j, Z…Zxq c`, U3 = (1 + x)3 ( 2 = (1 + x)1 = (1 + x)


n = 4 n‡j, PZz_© c`, U4 = (1 + x)4 ( 2 = (1 + x)2

( avivwU n‡jvt   eq \f(1,(1 + x)) + 1 + (1 + x) + (1 + x)2 + ........ (Ans.)
eq \o((,L)
avivwUi cÖ_g c`, a =  eq \f(1,1 + x)

mvaviY AbycvZ, r =  eq \f(1,)
 = (1 + x)

GLb, avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr, |1 + x| < 1

ev, 
( 1 < 1 + x < 1


ev, 
( 1 ( 1 < 1 + x ( 1 < 1 ( 1 [(( 1) †hvM K‡i]

( 
( 2 < x < 0

( 
wb‡Y©q kZ©t ( 2 < x < 0.

( 
avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r) =  eq \f(,1 ( (1 + x))



=  eq \f(,1 ( 1 ( x)
 =  eq \f(1,1 + x) (  eq \f(1,( x)


=  eq \f(1,( x(1 + x)), x  ( 1 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

n Zg c`, Un = (1 + x)n ( 2

( 
Aóg (n = 8) c`, U8 = (1 + x)8 ( 2 = (1 + x)6 (Ans.)

GLb, (1 + x)6 Gi we¯—…wZ‡Z c`msL¨v n‡e = 7wU|

†h‡nZz c`msL¨v = 7, ZvB ga¨c`wU n‡e  eq \b(\f(6,2) + 1) ev, 4 Zg c`

( 
(1 + x)6 Gi we¯—…wZ‡Z 4 ev, (3 + 1) Zg c`


 = 6C3(1)6 ( 3 (x)3 = 20x3

cÖkœvbymv‡i, 20x3 = 540


ev, 
x3 =  eq \f(540,20)

ev, 
x3 = 27


( 
x = 3 (Ans.)

eq \o((((,cÖkœ(16) A = (1 − x)8 Ges B = (1 + x)7.



[h‡kvi †evW©-2016 ( cÖkœ bs 2]
K.
B †K x4  ch©š— we¯—…Z Ki|
2
L.
A †K PZz_© c` ch©š— we¯—…Z Ki Ges D³ djvdj e¨envi K‡i (0.9)8 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
†`LvI †h, AB Gi we¯—…wZ‡Z x7 Gi mnM 35.
4
16 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, B = (1 + x)7

wØc`x Dccv`¨ e¨envi K‡i cvB,

(1 + x)7 = 1 +  eq \b()
x +  eq \b()
x2 +  eq \b()
x3   +  eq \b()
x4 + .....



= 1 + 7x +  eq \f(7.6,1.2) x2 +  eq \f(7.6.5,1.2.3) x3 +  eq \f(7.6.5.4,1.2.3.4) x4 + .......



= 1 + 7x + 21x2 + 35x3 + 35x4 + ......... (Ans.)

eq \o((,L) 
†`Iqv Av‡Q,

A = (1 ( x)8

wØc`x Dccv`¨ e¨envi K‡i cvB,

(1 ( x)8 = 1 +  eq \b()
((x) +  eq \b()
(( x)2  +  eq \b()
(( x)3 + .......



= 1 ( 8x +  eq \f(8.7,1.2) x2 +  eq \f(8.7.6,1.2.3) (( x)3 + .........



= 1 ( 8x + 28x2 ( 56x3 + ........ (Ans.)

cÖkœg‡Z, (1 ( x)8 = (0.9)8

ev, 
1 ( x = 0.9


ev, 
1 ( 0.9 = x


( 
x = 0.1


D³ we¯—…wZ‡Z x = 0.1 ewm‡q cvB,

(1 ( 0.1)8 = 1 ( 8(0.1) + 28(0.1)2 ( 56(0.1)3 + ......


( 
(0.9)8 = 1 ( 0.8 + 0.28 ( 0.056 + ..........




= 0.424 [wZb `kwgK ¯’vb ch©š—] (Ans.)

eq \o((,M)
†`Iqv Av‡Q, A = (1 ( x)8

                     B = (1 + x)7
∴ 
AB = (1 ( x)8(1 + x)7

(1 ( x)8 (1 + x)7 = (1 ( x) (1 ( x)7 (1 + x)7 

= (1 ( x) (1 ( x2)7 = (1 ( x)  eq \b\bc\[((( x2)0 +  eq \b(\a(7,1)) (( x2)1 +  eq \b(\a(7,2)) (( x2)2 +  eq \b(\a(7,3)) (( x2)3 +  eq \b(\a(7,4)) (( x2)4 + ......)

∴
(1 ( x)8 (1 + x)7 = (1 ( x) (1 ( x2)7 

= (1 ( x) [1 ( 7x2 + 21x4 ( 35x6 + 35x8 ( ......]


= (1 ( 7x2 + 21x4 ( 35x6 + 35x8 + ........) 
+ (( x + 7x3  ( 21x5 + 35x7 ( 35x9 + .......)

∴ 
(1 ( x)8 (1 + x)7 = 1 ( x ( 7x2 + 7x3 + 21x4 ( 21x5 
( 35x6 + 35x7 + 35x8 .........

∴ 
(1 ( x)8 (1 + x)7 Gi we¯—…wZ‡Z x7 Gi mnM 35

∴ 
x7 Gi mnM 35
eq \o((((,cÖkœ(17)  eq \f(1,3x − 1) +  eq \f(1,(3x − 1)2) +  eq \f(1,(3x − 1)3) + ............. GKwU aviv Ges  eq \b(x − \f(k,x2))8 GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 7 I 10



[ewikvj †evW©-2016 ( cÖkœ bs 2]
K.
x = 1 n‡j, avivwU wbY©q K‡i cÖvß avivwUi mvaviY AbycvZ †ei Ki|
2
L.
"x" Gi Dci †h kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Zv wbY©q K‡i D³ kZ© mv‡c‡¶ avivwUi mgwó wbY©q Ki|
4
M.
ivwkwUi we¯—…wZ‡Z x2 Gi mnM 252 n‡j ÔkÕ  Gi gvb wbY©q Ki|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ`Ë avivwU,  eq \f(1,3x – 1) +  eq \f(1,(3x – 1)2) +  eq \f(1,(3x – 1)3) + ......... 


x = 1 n‡j avivwU, 

 eq \f(1,3.1 – 1) +  eq \f(1,(3.1 – 1)2) +  eq \f(1,(3.1 – 1)3) + ....... 


=  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + ..... 


avivwUi mvaviY AbycvZ, r =  eq \f(\f(1,22),\f(1,2)) =  eq \f(1,22)   eq \f(2,1) =  eq \f(1,2) (Ans.)  
eq \o((,L) 
cÖ`Ë avivwU,  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + .........


avivwUi 1g c`, a =  eq \f(1,3x ( 1)

mvaviY AbycvZ, r =  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1)  =  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1)


=  eq \f(1,3x ( 1)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr,  eq \b\bc\|(\f(1,3x ( 1)) < 1


ev, ( 1 <  eq \f(1,3x ( 1) < 1

	( 
 eq \f(1,3x ( 1) < 1

ev, 
3x ( 1 > 1

ev, 
3x ( 1 + 1 > 1 + 1

ev, 
3x > 2

( 
x >  eq \f(2,3)
	A_ev,  eq \f(1,3x ( 1) > (1

ev, 
3x ( 1 < (1

ev, 
3x < (1 + 1

ev, 
3x < 0

( 
x < 0 



( x >  eq \f(2,3) A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)


GLb, avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r) 



=  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1)) 



=  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) 




=  eq \f(1,3x ( 2) (Ans.)

eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB, 

 eq \b(x – \f(k,x2))8 = x8 +  eq \b(\o(\s\up7( ),\s\do7( ))\s(8,1))x7.  eq \b(\o(\s\up7( ),\s\do7( ))\f(–k,x2)) +  eq \b(\o(\s\up7( ),\s\do7( ))\s(8,2))x6.  eq \b(\o(\s\up7( ),\s\do7( ))\f(–k,x2))2
+  eq \b(\o(\s\up7( ),\s\do7( ))\s(8,3))x5.  eq \b(\o(\s\up7( ),\s\do7( ))\f(–k,x2))3 +.......



= x8 – 8kx5 +  eq \f(8.7,1.2) x6. eq \f(k2,x4) +  eq \f(8.7.6,1.2.3).x5. eq \f(−k3,x6) + ..... 



= x8 – 8kx5 + 28x2k2 –  eq \f(56k3,x) + ......


cÖkœg‡Z,  28k2 = 252 


ev,  
k2 =  eq \f(252,28) 


ev,  
k2 = 9 


(   
k = ( 3 (Ans.)

eq \o((((,cÖkœ(18) A = 5. eq \o((,3)7 eq \o((,8) Ges B =  eq \f(1,x)
(mgwš^Z Aa¨vq 7 I 10
[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj  ( cÖkœ bs 2]
K.
 eq \f(1,5) +  eq \f(1,52) +  eq \f(1,53) + … … avivwUi AmxgZK mgwó wbY©q Ki|
2
L.
A †K g~j` fMœvs‡k cÖKvk Ki|
4
M.
 eq \b(k ( \f(1,2B))5 Gi we¯—…wZ‡Z x3 Gi mnM ( 320 n‡j k Gi gvb wbY©q Ki|
4
18 bs cÖ‡kœi mgvavb
eq \o((,K)
aviwUi 1g c`, a =  eq \f(1,5)

mvaviY AbycvZ, r =  eq \f(1,52) (  eq \f(1,5) =  eq \f(1,5) [r < 1]


( avivwUi AmxgZK mgwó S( =  eq \f(a,1 ( r) =  eq \f(\f(1,5),1 ( \f(1,5))


=  eq \f(1,5) (  eq \f(5,4) =  eq \f(1,4) (Ans.)

eq \o((,L)
5. eq \o((,3)7 eq \o((,8) = 5.378378378.........


= 5 + (0.378 + 0.000378 + 0.000000378 + .......)


GLv‡b eÜbxi wfZ‡ii AskwU GKwU Amxg ¸‡YvËi aviv|

†mB ¸‡YvËi avivi cÖ_g c`, a = 0.378


Ges mvaviY AbycvZ, r =  eq \f(0.000378,0.378) = 0.001


( 5. eq \o((,3)7 eq \o((,8) = 5 +  eq \f(a,1 ( r) 


= 5 +  eq \f(0.378,1 ( 0.001) 


= 5 +  eq \f(0.378,0.999) 


= 5 +  eq \f(14,37) 


=  eq \f(199,37)  (Ans.)

eq \o((,M)
†`Iqv Av‡Q, B =  eq \f(1,x)

Zvn‡j,  eq \b(k ( \f(1,2B))5

=  eq \b(k ( \f(1,2 ( \f(1,x)))5

=  eq \b(k ( \f(x,2))5

GLb,  eq \b(k ( \f(x,2))5 = k5 +  eq \b(\a(5,1))k4. eq \b((\f(x,2)) +  eq \b(\a(5,2)) k3. eq \b(( \f(x,2))2 
+  eq \b(\a(5,3))k2.  eq \b(( \f(x,2))3 + … … 

= k5 (  eq \f(5,2) k4 . x +  eq \f(10,4) k3.x2 (  eq \f(10,8) k2.x3 + … … 

cÖkœg‡Z, (  eq \f(10,8) k2 = ( 320



ev, k2 = 32 ( 8



ev, k = (  eq \r(256)


ev, k = ( 16



( k = ( 16 (Ans.)
eq \o((((,cÖkœ(19) P = eq \b(x2 – \f(1,2x3))10 Ges Q = eq \b(x2 + \f(y,x))6 `yBwU wØc`x ivwk|
[ivRkvnx K¨v‡WU K‡jR, ivRkvnx ( cÖkœ bs 3]
K.
P Gi ga¨c` wbY©q Ki| 
2
L.
P Gi we¯—…wZ‡Z x-ewR©Z c` Ges Zvi gvb wbY©q Ki| 
4
M.
Q Gi we¯—…wZ‡Z x3-Gi mnM 540 n‡j y-Gi gvb wbY©q Ki| 
4
19 bs cÖ‡kœi mgvavb 
eq \o((,K) 
P wØc`x ivwkwU  eq \b(x2 ( \f(1,2x3))10

wØc`x ivwkwUi NvZ 10, hv †Rvo msL¨v|

( 
ga¨c` n‡e  eq \b(\f(10,2) + 1) ev, 6 Zg c`

( 
cÖ`Ë ivwkwUi wØc`x we¯—…wZi 6 ev, (5 + 1) Zg c`


= 10C5 (x2)10 ( 5. eq \b(( \f(1,2x3))5


= ( 252 (  x10 (  eq \f(1,32x15)  


= (  eq \f(252, 32x5) =  eq \f(( 63, 8x5) (Ans.)
eq \o((,L) 
g‡b Kwi, (r + 1) Zg c` x ewR©Z|

( (r + 1) Zg c` = 10Cr(x2)10 ( r eq \b(( \f(1,2x3))r


= 10Cr. x20 ( 2r .  eq \f(1,2rx3r) . (( 1)r


= 10Cr 2 ( r . x20 ( 5r (( 1)r

cÖkœg‡Z, 20 ( 5r = 0


ev, 
5r = 20


(  
r = 4


(  
x ewR©Z c` = r + 1 = 4 + 1 = 5-Zg c`| (Ans.)


( 
x ewR©Z c`wUi gvb = 10C4 ( 2 ( 4 (( 1)4


= 210 (  eq \f(1, 16) =  eq \f(105, 8) (Ans.)

eq \o((,M)
Q wØc`x ivwk  eq \b(x2 + \f(y,x))6

wØc`x we¯—…wZi mvnv‡h¨ cvB,

 eq \b(x2 + \f(y,x))6 = (x2)6 +  eq \b(\a(6,1))(x2)6(1 eq \b(\f(y,x)) +  eq \b(\a(6,2))(x2)6(2 eq \b(\f(y,x))2 +  eq \b(\a(6,3))(x2)6 ( 3 eq \b(\f(y,x))3 + ... ... ...



= x12 + 6x9y + 15x6y2 + 20x3y3 + ... ... ...


GLv‡b, x3 Gi mnM = 20y3

cÖkœg‡Z, 20y3 = 540


ev,  y3 =  eq \f(540,20)    ev, y3 = 27


ev, 
y3 = 33

(  
y = 3 (Ans.)

eq \o((((,cÖkœ(20) ƒ(x) = 2logk(x ( 5) Ges A =  eq \b(x ( \f(p,x))7 `ywU exRMwYZxq ivwk|
(mgwš^Z Aa¨vq 5, 9 I 10

[RqcyinvU Mvj©m K¨v‡WU K‡jR, RqcyinvU  ( cÖkœ bs 3]
K.
x2 ( 6x ( 6 mgxKi‡Yi g~‡ji cÖK…wZ wbY©q Ki|
2
L.
ƒ(x) = logkx n‡j, x Gi gvb wbY©q Ki|
4
M.
A Gi we¯—…wZ‡Z, x3 I x5 Gi mnM mgvb n‡j, p Gi gvb wbY©q Ki|
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)
x2 ( 6x ( 6 = 0


GLv‡b, wbðvqK, D = (( 6)2 ( 4.1(( 6)



= 36 + 24



= 60 > 0


( mgxKi‡Yi g~jØq ev¯—e, Amgvb I Ag~j`|
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) = 2logk(x ( 5)


GLb, ƒ(x) = logkx



ev, 2logk(x ( 5) = logkx



ev, logk(x ( 5)2 = logkx



ev, (x ( 5)2 = x



ev, x2 ( 10x + 25 = x



ev, x2 ( 11x + 25 = 0



ev, x =  eq \f(11 ( \r((( 11)2 ( 4 ( 25),2)



=  eq \f(11 ( \r(121 ( 100),2) =  eq \f(11 ( \r(21),2)


( x =  eq \f(11 ( \r(21),2)  (Ans.)
eq \o((,M)
GLv‡b, A =  eq \b(x ( \f(p,x))7

wØc`x we¯—…wZ e¨envi K‡i cvB,

 eq \b(x ( \f(p,x))7 = x7 +  eq \b(\a(7,1))x6 .  eq \b(( \f(p,x)) +  eq \b(\a(7,2))x5. eq \b(( \f(p,x))2 

+  eq \b(\a(7,3))x4  eq \b(( \f(p,x))3 + … … 

= x7 + 7x6 eq \b(( \f(p,x)) + 21x5. eq \f(p2,x2) + 35x4  eq \b(( \f(p3,x3)) +.… 


= x7 ( 7x5p + 21p2x3 ( 35p3x + … … 

myZivs x3 Gi mnM = 21p2

Ges x5 Gi mnM = ( 7p


kZ©g‡Z, 21p2 = ( 7p



ev, p(21p + 7) = 0



ev, 21p = ( 7 [( p ( 0]



ev, p = (  eq \f(7,21)


( p = (  eq \f(1,3) (Ans.)

eq \o((((,cÖkœ(21) `„k¨Kí-1:  eq \b\bc(k ( \f(x,3))\s\up5(7)GKwU exRMvwYwZK ivwk|
`„kKí-2:  eq \f(1,8x + 1) +  eq \f(1,(8x + 1)2) +  eq \f(1,(8x + 1)3) +..................

(mgwš^Z Aa¨vq 7 I 10
 
[cvebv K¨v‡WU K‡jR, cvebv  ( cÖkœ bs 2]  
K.
`„k¨Kí-1 G k3  Gi mnM 560 n‡j x Gi gvb wbY©q Ki|
2
L.
`„k¨Kí-1 Gi we¯—…wZ‡Z x3 Gi mnM x5  Gi mn‡Mi 15 ¸Y n‡j k Gi gvb wbY©q Ki|
4
M.
`„kKí-2 G x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 8(L) bs mgvavb `ªóe¨|
eq \o((,L)
 eq \b\bc(k ( \f(x,3))\s\up5(7)= k7 +  eq \b\bc(\s(7,1))k6  eq \b\bc(( \f(x,3)) +  eq \b\bc(\s(7,2))k5 eq \b\bc(( \f(x,3))\s\up5(2)+  eq \b\bc(\s(7,3))k4  eq \b\bc(( \f(x,3))\s\up5(3) +  eq \b\bc(\s(7,4))k3  eq \b\bc(( \f(x,3))\s\up5(4)+  eq \b\bc(\s(7,5))k2  eq \b\bc(( \f(x,3))\s\up5(5)+.......


= k7 +  eq \b\bc(\s(7,1))k6  eq \b\bc(( \f(x,3)) +  eq \b\bc(\s(7,2))k5  .  eq \f(x2,9) +   eq \b\bc(\s(7,3))k4   eq \b\bc(( \f(x3,27)) +   eq \b\bc(\s(7,4))k3  eq \b\bc(( \f(x,3))\s\up5(4)+  eq \b\bc(\s(7,5))k2  eq \b\bc(( \f(x5,243)) +...............


cÖkœg‡Z,  eq \b\bc(\s(7,3)).  eq \f(k4,( 27) = 15 (  eq \b\bc(\s(7,5)).  eq \b\bc(( \f(k2,243))


ev,  eq \f(7(,3( 4() (  eq \f(k4,27) = 15 (  eq \f(7(,5( 2() (  eq \f(k2,243)


ev, 35 (  eq \f(k2,27) = 15 ( 21 (  eq \f(1,243)


ev, k2 =  eq \f(15 ( 21 ( 27,243 ( 35)


ev, k2 = 1



ev, k = ( 1 (Ans.)
eq \o((,M)
cÖ`Ë aviv :  eq \f(1,8x + 1)  +  eq \f(1,(8x + 1)2) +  eq \f(1,(8x + 1)3)  + ........


avivwUi cÖ_g c`, a =  eq \f(1,8x + 1) 



mvaviY AbycvZ, r =  eq \f(\f(1,(8x + 1)2),\f(1,8x + 1))  =  eq \f(1,(8x + 1)2)  (  eq \f(8x + 1,1)  =  eq \f(1,8x + 1) 

avivwUi AmxgZK mgwó _vK‡e hw`, |r| < 1 nq

(
 eq \b\bc\|(\f(1,8x + 1))  < 1 nq

GLb,  eq \f(1,8x + 1)  < 1
A_ev, (  eq \b(\f(1,8x + 1))  < 1


ev,
8x + 1 > 1
ev,    eq \f(1,8x + 1)  > ( 1


ev,
8x > 1 ( 1
ev,  8x + 1 < ( 1


ev,
8x > 0
ev,  8x < ( 2


(
x > 0
ev,  x <  eq \f(( 2,8) 




(  x < (  eq \f(1,4) 

(
wb‡Y©q kZ© : x > 0 A_ev x < (  eq \f(1,4)  (Ans.)


AmxgZK mgwó, 

S( =  eq \f(a,1 ( r)  =  eq \f(\f(1,8x + 1),1 ( \f(1,8x + 1))  =  eq \f(\f(1,8x + 1),\f(8x + 1 ( 1,8x + 1)) 
 

=  eq \f(1,8x + 1) (  eq \f(8x + 1,8x)  =  eq \f(1,8x)  (Ans.)

eq \o((((,cÖkœ(22) (x ( y)n GKwU exRMvwYwZK ivwk|
 
[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 2]
K.
n = 7 Ges x = 1 n‡j ivwkwU‡K c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…Z Ki|
2
L.
y =  eq x\s\up5(\f(1,3)) Ges n = 6 n‡j ivwkwU‡K wØc`x Dccv‡`¨i mvnv‡h¨ we¯—…wZ Ki|
4
M.
n = 7 Ges y =  eq \f(k,3) Gi Rb¨ ivwkwUi we¯—…wZ‡Z x3 Gi mnM 560 n‡j k Gi gvb wbY©q Ki|
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, n = 7 Ges x = 1 Zvn‡j cÖ`Ë ivwk, (1 ( y)7

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
[image: image14.wmf]



( (1 ( y)7 = 1 + 7 (( y) + 21 (( y)2 + 35(( y)3 + 35(( y)4


= 1 ( 7y + 21y2 ( 35y3 + 35y4 + ............. (Ans.)
eq \o((,L)
y =  eq x\s\up5(\f(1,3)) Ges n = 6 n‡j cÖ`Ë ivwk, (x ( y)n =   eq \b\bc(x ( x\s\up5(\f(1,3)))\s\up6(6)

wØc`x Dccv`¨ e¨envi K‡i,

 eq \b\bc(x ( x\s\up5(\f(1,3)))6 = eq \b\bc(\s(6,0)) x6  eq \b\bc(( x\s\up5(\f(1,3)))0 +  eq \b\bc(\s(6,1))x5.  eq \b\bc(( x\s\up5(\f(1,3))) +  eq \b\bc(\s(6,2))x4.  eq \b\bc(( x\s\up5(\f(1,3)))2+  eq \b\bc(\s(6,3))x3  eq \b\bc(( x\s\up5(\f(1,3)))3 +...................


= x6 ( 6 eq x\s\up5(\f(16,3)) +  eq \f(6.5,2.1)  eq x\s\up5(\f(14,3)) (  eq \f(6.5.4,3.2.1) x4+...............


= x6 ( 6 eq x\s\up5(\f(16,3))+ 15 eq x\s\up5(\f(14,3))( 20x4 +................ (Ans.)
eq \o((,M)
n = 7 Ges y =  eq \f(k,3)  n‡j

cÖ`Ë ivwk, (x ( y)n =  eq \b(x (\f(k,3))7 

(  eq \b(x (\f(k,3))7 = x7 + 7C1 x6  eq \b(( \f(k,3)) + 7C2 x5  eq \b(( \f(k,3))2 +

 7C3 x4  eq \b(( \f(k,3))3  + 7C4 x3  eq \b(( \f(k,3))4 + .....


GLv‡b x3 Gi mnM, 7C4 (  eq \b(( \f(k,3))4 

kZ©g‡Z,


7C4  eq \b(( \f(k,3))4 = 560



ev,  eq \f(7.6.5.4,1.2.3.4) (  eq \f(k4,34) = 560



ev, 35 (  eq \f(k4,81) = 560



ev, k4 = 1296



ev, k4 = (( 6)4


( k = ( 6 (Ans.)

eq \o((((,cÖkœ(23)  eq \b(b ( \f(1,2) x)\s\up6(n) = a ( 96x + cx2 + ...........



[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfzR e¨envi K‡i  eq \b(b ( \f(1,2) x)\s\up6(n)  †K we¯—…Z Ki hLb b = 1 Ges n = 5.
2
L.
n = 6 n‡j a, b Ges c Gi gvb wbY©q Ki|
4
M.
b = 2 Ges n = 4 n‡j wØc`x we¯—…wZi mvnv‡h¨ (1.75)4 Gi gvb wbY©q Ki|
4
23 bs cÖ‡kœi mgvavb 
eq \o((,K)
b = 1 Ges n = 5 n‡j


 eq \b(b ( \f(1,2) x)\s\up6(n)  =  eq \b(1 ( \f(1,2) x)\s\up6(5) 

c¨vm‡K‡ji wÎfzR :
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



(  eq \b(1 ( \f(x,2))\s\up6(5) 

= 1 + 5 eq \b((\f(x,2)) + 10eq \b((\f(x,2))\s\up4(2) + 10eq \b((\f(x,2))\s\up4(3) + 5eq \b((\f(x,2))\s\up4(4) + 1eq \b((\f(x,2))\s\up4(5)

= 1 ( eq \f(5,2) x +  eq \f(5,2) x2 (  eq \f(5,4) x3 +  eq \f(5,16) x4 (  eq \f(1,32) x5. (Ans.)

eq \o((,L)
n = 6 n‡j,

eq \b(b ( \f(x,2))\s\up6(6) = b6 +  eq \b(\a(6,1)) b5 . eq \b(( \f(1,2)x) +  eq \b(\a(6,2)) b4 eq \b(( \f(1,2)x)\s\up6(2) + ...


= b6 ( 3b5x +  eq \f(15,4) b4 x2 + ....................


wKš‘,


 eq \b(b ( \f(1,2) x)\s\up5(6) = a ( 96x + cx2

( b6 ( 3b5x +  eq \f(15,4) b4 x2 = a ( 96x + cx2 ....................(i)


(i) Gi Dfq c¶ n‡Z aª“eK c` mgxK…Z K‡i cvB,


b6 = a ..................(ii)


(ii) Gi Dfq c¶ n‡Z x Gi mnM mgxK…Z K‡i cvB,


3b5 = 96



ev, b5 = 32



ev, b = 2


(ii) bs G b Gi gvb ewm‡q,


a = 26 = 64


(i) Gi Dfq c¶ n‡Z x2 Gi mnM mgxK…Z K‡i cvB,


 eq \f(15,4) b4 = c



ev, c =  eq \f(15,4) ( 24 =  eq \f(15,4) ( 16



( c = 60


( a = 64, b = 2 Ges c = 60 (Ans.)
eq \o((,M)
b = 2 Ges n = 4 n‡j

 eq \b(b ( \f(1,2) x)\s\up5(n) =  eq \b(2 ( \f(1,2) x)\s\up5(4) 

 eq \b(2 ( \f(x,2))\s\up5(4)  = 24 +  eq \b(\a(4,1))23 . eq \b(( \f(x,2)) +  eq \b(\a(4,2)) 22 . eq \b(( \f(x,2))\s\up5(2) 
+  eq \b(\a(4,3)) 21. eq \b(( \f(x,2))\s\up5(3) + eq \b(( \f(x,2))\s\up5(4)

= 16 ( 16x + 6x2 ( x3 + eq \f(x4,16)

GLb, 2 ( eq \f(x,2)= 1.75


ev, 
 eq \f(x,2) = 2 ( 1.75 = .25


ev, 
x = 0.5


x = 0.5 ewm‡q cvB,


 eq \b(2 ( \f(.5,2))\s\up4(4) = 16 ( 16 ( (.5) + 6 ( (.5)2 ( (.5)3 +  eq \f((.5)4,16) 


=  eq \f(2401,256) 


= 9.3789 (Pvi `kwgK ¯’vb ch©š—) (Ans.)
eq \o((((,cÖkœ(24) `„k¨Kí-1:  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + ............ GKwU aviv|
`„k¨Kí-2: g(x) = 1 + 3x, h(x) = 1 + x2
(mgwš^Z Aa¨vq 7, 9 I 10
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 3]
K.
hw` x eq \s\up6(x\r(x)) = (x eq \r(x))x nq Z‡e x Gi gvb wbY©q Ki|
2
L.
`„k¨Kí-2 Abymv‡i †`LvI †h, {g(x)}4 {h(x)}5 Gi we¯—…wZ‡Z x5 Gi mnM 660.
4
M.
`„k¨Kí-1 Abymv‡i †Kvb k‡Z© avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwói gvb wbY©q Ki|
4
24 bs cÖ‡kœi mgvavb 
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv- 202
eq \o((,L)
†`Iqv Av‡Q, 

g(x) = 1 + 3x Ges h(x) = (1 + x2)


{g(x)}4 {h(x)}5 = (1 + 3x)4 (1 + x2)5

= (1 + 12x + 54x2 + 108x3 + 81x4) (1 + 5x2 + 10x4 + 10x6 + 5x8 + x10)


GLb, x5 _vK‡e Ggb c`¸‡jvi mgwó

= (12x ( 10x4) + 108x3 ( 5x2

= 120x5 + 540x5 = 660x5

∴
{g(x)}4 {h(x)}5 Gi we¯—…wZ‡Z x5 Gi mnM 660 (†`Lv‡bv n‡jv)
eq \o((,M)
cÖ`Ë avivwU,  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + .........


avivwUi 1g c`, a =  eq \f(1,3x ( 1)

mvaviY AbycvZ, r =  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1)  =  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1)


=  eq \f(1,3x ( 1)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr,  eq \b\bc\|(\f(1,3x ( 1)) < 1


ev, ( 1 <  eq \f(1,3x ( 1) < 1

	( 
 eq \f(1,3x ( 1) < 1

ev, 
3x ( 1 > 1

ev, 
3x ( 1 + 1 > 1 + 1

ev, 
3x > 2

( 
x >  eq \f(2,3)
	A_ev,  eq \f(1,3x ( 1) > (1

ev, 
3x ( 1 < (1

ev, 
3x < (1 + 1

ev, 
3x < 0

( 
x < 0 



( x >  eq \f(2,3) A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)


GLb, avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r) 



=  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1)) 



=  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) 




=  eq \f(1,3x ( 2) (Ans.)

eq \o((((,cÖkœ(25) P(x, y, z) = (x + y + z) (xy + yz + zx) Ges 
A =  eq \b(1 + \f(x,2))6
(mgwš^Z Aa¨vq 2 I 10

[wm‡jU K¨v‡WU K‡jR, wm‡jU ( cÖkœ bs 2]
K.
P(x, y, z) PµµwgK A_ev mggvwÎK wK-bv hvPvB Ki|
2
L.
P(x, y, z) = xyz n‡j †`LvI †h,  eq \f(1,(x + y + z)5) =  eq \f(1,x5) +  eq \f(1,y5) +  eq \f(1,z5)
4
M.
(2 ( x)A †K x3 ch©š— we¯—…Z Ki Ges 1.9 ( (1.05)6 Gi Avmbœ gvb wbY©q Ki|
4
25 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx)


( 
P(y, z, x) = (y + z + x) (yz + zx + xy)



= (x + y + z) (xy + yz + zx)


( 
P(z, x, y) = (z + x + y) (zx + xy + yz)



= (x + y + z) (xy + yz + zx)


myZivs GwU GKwU PµµwgK ivwk|

Avevi, P(x, y, z) exRMvwYwZK ivwkwUi cÖwZwU c‡`i gvÎv 3; myZivs GwU GKwU mggvwÎK ivwk|
eq \o((,L)
†`Iqv Av‡Q, P(x, y, z) = (x + y + z) (xy + yz + zx)


ev,
xyz = x2y + xy2 + xyz + xyz + y2z + yz2 + zx2 + xyz + z2x 

[P(x, y, z) = xyz]

ev,
x2y + xy2 + xyz + y2z + z2x + yz2 + x2z + xyz = 0

ev,
xy(x + y) + yz(x + y) + z2(x + y) + xz (x + y) = 0

ev,
(x + y) (xy + yz + z2 + xz) = 0

ev,
(x + y) {y(x + z) + z(z + x)} = 0

ev,
(x + y) (y + z) (z + x) = 0


(
x + y = 0  
A_ev, y + z = 0  A_ev z + x = 0


(
x = ( y   
( y = ( z  
(  z = ( x


GLb,  eq \f(1,(x + y + z)5) =  eq \f(1,(x ( z + z)5) =  eq \f(1,x5)  [( y = ( z]


Avevi,  eq \f(1,x5) +  eq \f(1,y5) +  eq \f(1,z5)


=  eq \f(1,x5) +  eq \f(1,((z)5) +  eq \f(1,z5)  [( y = ( z]



=  eq \f(1,x5)

(
 eq \f(1,(x + y + z)5) =  eq \f(1,x5) +  eq \f(1,y5) +  eq \f(1,z5) (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, A =  eq \b(1 + \f(x,2))6

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
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	2
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	


(
A =  eq \b(1 + \f(x,2))6 = 1 + 6  eq \b(\f(x,2)) + 15  eq \b(\f(x,2))2 + 20  eq \b(\f(x,2))3 + ....



= 1 + 3x +  eq \f(15x2,4) +  eq \f(5x3,2) + ......

(
(2 ( x)  eq \b(1 + \f(x,2))6 = (2 ( x)  eq \b(1 + 3x + \f(15,4) x2 + \f(5,2) x3 + .......)


= 2 + 6x +  eq \f(15,2) x2 + 5x3 ( x ( 3x2 (  eq \f(15,4) x3 (  eq \f(5,2) x4 + ...


= 2 + 5x +  eq \f(9,2) x2 +  eq \f(5,4) x3 + .... (Ans)


kZ©g‡Z, 2 ( x = 1.9


ev,
x = 2 ( 1.9


ev,
x = 0.1


GLb, x = 0.1 cÖ`Ë we¯—…wZ‡Z ewm‡q cvB,

(2 ( 0.1)  eq \b(1 + \f(0.1,2))6 = 2 + 5 ( (0.1) +  eq \f(9,2) (0.1)2  +  eq \f(5,4) (0.1)3 




= 2.54625 (Ans.)

eq \o((((,cÖkœ(26)  eq \b(2x + \f(b,x3))n  GKwU exRMvwYwZK ivwk|

[wSbvB`n K¨v‡WU K‡jR, wSbvB`n ( cÖkœ bs 3]
K.
 eq \b(1 + \f(x3,5))8  Gi we¯—…wZ‡Z x3 Ges x6 Gi mnM wbY©q Ki|
2
L.
n = 12 n‡j ivwkwUi we¯—…wZ‡Z aª“eK c` wbY©q Ki|
4
M.
n = 10 n‡j ivwkwUi we¯—…wZ‡Z hw` 5-Zg c` Ges 6-Zg c‡`i mnM mgvb nq Z‡e b Gi gvb wbY©q Ki|
4
26 bs cÖ‡kœi mgvavb
eq \o((,K)
 eq \b(1 + \f(x3,5))8  †K c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…wZ K‡i cvB,

 eq \b(1 + \f(x3,5))8 = 1 + 8 .  eq \f(x3,5) + 28 eq \b(\f(x3,5))2 + ......




= 1 +  eq \f(8x3,5) +  eq \f(28,25) x6 + ........


∴
x3 Gi mnM  eq \f(8,5)  Ges


x6 Gi mnM  eq \f(28,25) (Ans.)
eq \o((,L)
n = 12 n‡j,  eq \b(2x + \f(b,x3))n =  eq \b(2x + \f(b,x3))12 

(r + 1) Zg c`, Tr+1 = 12Cr (2x)12(r .  eq \b(\f(b,x3))r 



= 12Cr 212(r . x12(r .  eq \f(br,x3r)



= 12Cr 212(r . br . x12(4r

aª“eK c‡`, x12(4r = x0

ev,
12 ( 4r = 0

ev,
12 = 4r


(
r = 3


( aª“eK c` = 12C3 212(3 . b3 . x0



= 220 ( 29 b3



= 112640b3 (Ans.)
eq \o((,M)
n = 10 n‡j,

 eq \b(2x + \f(b,x3))n  =  eq \b(2x + \f(b,x3))10 

(r + 1) Zg c`, Tr+1 = 10Cr (2x)10(r .  eq \f(br,x3r)



= 10Cr 210 ( r . x10 ( 4r . br

∴
(r + 1) Zg c‡`i mnM = 10Cr 210 ( r . br

∴
5 Zg c` ev (4 + 1) Zg c‡`i mnM = 10C4 . 210 ( 4 . b4




= 210 ( 64 . b4



= 13440b4


Ges 6 Zg c` ev (5 + 1) Zg c‡`i mnM 


= 10C5 . 210(5 . b5


= 252 ( 32.b5 = 8064b5

kZ©vbyhvqx, 8064b5 = 13440b4

∴
b =  eq \f(13440,8064) =  eq \f(5,3)  (Ans.)  
eq \o((((,cÖkœ(27) A = (1 ( x) (1 + mx)6 Ges B =  eq \b(1 + \f(1,2) x)8

[ewikvj K¨v‡WU K‡jR, ewikvj ( cÖkœ bs 2]
K.
hw` m = ( 3 nq Z‡e (1 + mx)6 ivwkwU c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…Z Ki|
2
L.
A = 1 + nx2 + .... n‡j m I n Gi gvb wbY©q Ki|
4
M.
x Gi Nv‡Zi EaŸ©µg Abymv‡i (2 ( x)B †K x3 ch©š— we¯—…wZ Ki| D³ djvdj e¨envi K‡i 1.9 ( (1.05)8 Gi gvb wbY©q Ki|
4
27 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 14(K) bs mgvav‡bi Abyiƒc|

p Gi ¯’‡j m em‡e|
eq \o((,L)
m„Rbkxj 14(L) bs mgvav‡bi Abyiƒc|

p I q Gi ¯’‡j h_vµ‡g m I n em‡e|
eq \o((,M)
m„Rbkxj 9(M) bs mgvav‡bi Abyiƒc|

A Gi ¯’‡j B em‡e|
eq \o((((,cÖkœ(28) A = (1 ( x)8, B = (1 + x)7 Ges F(x) = ln  eq \f(2 ( x,2 + x)


(mgwš^Z Aa¨vq 1 I 10

[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 3]
K.
B †K x4 ch©š— we¯—…Z Ki|
2
L.
F(x) dvskbwUi †Wv‡gb †ei Ki Ges †`LvI †h, GwU GK-GK dvskb| 
4
M.
†`LvI †h, AB Gi we¯—…wZ‡Z x7 Gi mnM 35.
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 16(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, F(x) = ln  eq \f(2 ( x,2 + x)

dvskbwU msÁvwqZ n‡e  eq \f(2 ( x,2 + x) > 0 hw`

(i) 2 ( x > Ges 2 + x > 0 A_ev

(ii) 2 ( x < 0 Ges 2 + x < 0 nq

(i) †_‡K,

( x < 2
Ges x > ( 2 nq

( ˆWv‡gb = x < 2 Ges x > ( 2




= {x : x < 2} ( {x : x > ( 2}




= (( (, 2) ( (( 2, () = (( 2, 2)


(ii) †_‡K,

( x > 2
Ges x < ( 2


(
ˆWv‡gb = (2, () ( (( 2, ( ()




   = (

( cÖ`Ë dvsk‡bi †Wv‡gb Dƒ = (i) I (ii) †_‡K cÖvß †Wv‡g‡bi ms‡hvM (( 2, 2) ( ( = (( 2, 2) (Ans.)

awi, a, b ( †Wv‡gb F.


dvskbwU GK-GK n‡e hw` F(a) = F(b) n‡j a = b nq|

GLb, F(a) = F(b)


(
ln  eq \f(2 ( a,2 + a) = ln  eq \f(2 ( b,2 + b)

(
 eq \f(2 ( a,2 + a) =  eq \f(2 ( b,2 + b)

(
4 ( 2b + 2a ( ab = 4 ( 2a + 2b ( ab


(
4a = 4b


(
a = b


(
dvskbwU GK-GK (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(29) A =  eq \b(y2 ( 2 + \f(1,y2))7 ; B =  eq \b(x2 + \f(k,x))10 

[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv  ( cÖkœ bs 3]
K.
 eq \b(2 + \f(a,4))6  †K a-Gi Nv‡Zi EaŸ©µ‡g a3 ch©š— we¯—…Z Ki|
2
L.
A Gi we¯—…wZi y gy³ c`wU wbY©q Ki|
4
M.
B Gi we¯—…wZi x5 Gi mnM 8064 n‡j, k Gi gvb wbb©q Ki|
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(2 + \f(a,4))6 = 26 +  eq \b(\s(6,1)). 25.  eq \b(\f(a,4)) +  eq \b(\s(6,2)).24.  eq \b(\f(a,4))2 +  eq \b(\s(6,3)).23.  eq \b(\f(a,4))3 + ...


= 64 + 6.32.  eq \f(a,4) +  eq \f(6.5,1.2).16. eq \f(a2,16) +  eq \f(6.5.4,1.2.3).8. eq \f(a3,64) + .......


= 64 + 48a + 15a2 +  eq \f(5,2) a3 +....... (Ans.)

eq \o((,L)
†`Iqv Av‡Q, A =  eq \b(y2 ( 2 + \f(1,y2))7 


=  eq \b\bc\{((y)2 ( 2.y.\f(1,y) + \b(\f(1,y))2)7 


=  eq \b\bc\{((y ( \f(1,y))2)7 


=  eq \b(y ( \f(1,y))14 

awi, wØc`xi (r + 1) Zg c` y gy³|


( Tr + 1 = 14Cr . y14 ( r .  eq \b(( \f(1,y))r 


= 14Cr . ((1)r . y14 ( r . y( r 



= 14Cr((1)r . y14 ( 2r 


c`wU y gy³ n‡j,


14 ( 2r = 0



( r = 7


( (7 + 1) ev 8 Zg c` y gy³|

( T7 + 1 = 14C7(( 1)7 y0


=  eq \f(14.13.12.11.10.9.8,7.6.5.4.3.2.1) (( 1)



= ( 3432 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, B =  eq \b(x2 + \f(k,x))10 

awi, avivwUi (r + 1) Zg c‡` x5 we`¨gvb|

( Tr + 1 = 10Cr . (x2)10 ( r .  eq \b(\f(k,x))r 


= 10Cr . x20 ( 2r . kr . x(r


= 10Cr . kr . x20 ( 3r 


kZ©g‡Z, x20 ( 3r = x5


ev, 20 ( 3r = 5



ev, 3r = 15



( r = 5


( T5+1 = 10C5 k5 . x5 


cÖkœg‡Z, 10C5 k5 = 8064



ev,  eq \f(10.9.8.7.6 k5,5.4.3.2.1) = 8064



ev, 252 k5 = 8064



ev, k5 = 32 = 25 



( k = 2 (Ans.)

eq \o((((,cÖkœ(30) logabc = p, logbca = q, logcab = r Ges E =  eq \b(M ( \f(x,3))7 GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 9 I 10

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv  ( cÖkœ bs 2]
K.
 eq \b(a\r(a))a ( a eq \s\up5(a\r(a)) = 0, m¤úK© n‡Z a Gi gvb wbY©q Ki| †hLv‡b a ( 0.
2
L.
DÏxc‡Ki †cÖw¶‡Z cÖgvY Ki †h,  eq \f(1,p + 1) +  eq \f(1,q + 1) +  eq \f(1,r + 1) = 1.
4
M.
cÖ`Ë wØc`x ivwk E Gi we¯—…wZ‡Z M2 Gi mnM ( 672 n‡j x2 Gi gvb wbY©q Ki|
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx 9.1 D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
cvV¨eB‡qi Abykxjbx-9.2 Gi D`vniY-28 `ªóe¨| c„ôv-210
eq \o((,M)
†`Iqv Av‡Q, E =  eq \b(M ( \f(x,3))7

= M7 + 7C1M6  eq \b(( \f(x,3)) + 7C2 M5  eq \b(( \f(x,3))2 + 7C3 M4 eq \b(( \f(x,3))3 + 7C4 M3 eq \b(( \f(x,3))4 + 7C5 M2  eq \b(( \f(x,3))5 + … …


= M7 (  eq \f(7x,3) M6 +  eq \f(7x2,3) M5 (  eq \f(35x3,27) M4 +  eq \f(35x4,81) M3 (  eq \f(7x5,81) M2 + …

†`Iqv Av‡Q, M2 Gi mnM ( 672


kZ©g‡Z, ( 672 =  eq \f(( 7x5,81)


ev, x5 = 7776



ev, x = 6



( x2 = 36 (Ans.)
eq \o((((,cÖkœ(31)  eq \b(k ( \f(y,3))7  †K we¯—…wZ Ki‡j k3 Gi mnM 560 nq|

[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv  ( cÖkœ bs 3]
K.
(1 + 5y)4 †K c¨vm‡K‡ji wÎfzR m~‡Îi mvnv‡h¨ we¯—…wZ Ki|
2
L.
DÏxcK n‡Z y Gi gvb wbY©q Ki|
4
M.
 eq \b(2 – \f(y,2))7 Gi we¯—…wZ‡Z PZz_© c` ch©š— wbY©q Ki Ges D³ djvdj e¨envi K‡i (1.995)7 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
31 bs cÖ‡kœi mgvavb
eq \o((,K)
(1 + 5y)4


c¨vm‡K‡ji wÎfzR Abymv‡i cvB,


	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	



( (1 + 5y)4 = 1 + 4.5y + 6(5y)2 + 4.(5y)3 + 1.(5y)4


= 1 + 20y + 150y2 + 500y3 + 625y4 (Ans.)
eq \o((,L)
m„Rbkxj 8(L) bs mgvavb `ªóe¨|
eq \o((,M)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-7 `ªóe¨| c„ôv-231
eq \o((((,cÖkœ(32) Q(x) =  eq \f(1,5x + 3) +  eq \f(1,(5x + 3)2) +  eq \f(1,(5x + 3)3) + .... GKwU Amxg ¸‡YvËi aviv Ges R(x) =  eq \b(k ( \f(x,3))7

(mgwš^Z Aa¨vq 7 I 10

[nwj µm D”P evwjKv we`¨vjq, XvKv ( cÖkœ bs 2]
K.
†Kv‡bv GKwU Abyµ‡gi n Zg c` Un =  eq \f(1,n) Ges Un < 10(4 n‡j n Gi gvb wbY©q Ki|
2
L.
“x" Gi Dci Kx kZ© Av‡ivc Ki‡j Q(x) Gi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
R(x) Gi we¯—…wZ‡Z k3 Gi mnM 560 n‡j x Gi gvb wbY©q Ki|
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, AbyµgwUi n-Zg c` Un =  eq \f(1,n)

GLb, 


Un < 10(4


ev,  eq \f(1,n) < 10(4


ev,  eq \f(1,n) <  eq \f(1,104)


( n > 104  (Ans.)
eq \o((,L)
cÖ`Ë avivwUi,


mvaviY AbycvZ, r =  eq \f(1,(5x + 3)2) (  eq \f(1,5x + 3)



=  eq \f(1,5x + 3)

avivwUi AmxgZK mgwó _vK‡e hw` 


|r| < 1 nq

ev,
 eq \b\bc\|(\f(1,5x + 3)) < 1


A_©vr ( 1 <  eq \f(1,5x + 3) < 1


GLb,  eq \f(1,5x + 3) < 1


ev,
5x + 3 > 1


ev,
5x + 3 ( 3 > 1 ( 3


ev,
x > (  eq \f(2,5)

Avevi,  eq \f(1,5x + 3) > ( 1


ev,
5x + 3 < ( 1


ev,
5x < ( 4 


(
x < (  eq \f(4,5)

(
wb‡Y©q kZ©: x > (  eq \f(2,5)  A_ev x <  eq \f((4,5) (Ans.)

eq \o((,M)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-10(L) `ªóe¨| 

c„ôv-235
eq \o((((,cÖkœ(33) (i)  eq \b(1 + \f(x,4))n  Gi we¯—…wZi Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y|
(ii) xya(1 = p, xyb(1 = q, xyc(1 = r.
(mgwš^Z Aa¨vq 9 I 10

[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 3]
K.
hw` xeq \s\up5(x\r(x)) =  eq \b(x\r(x))x  nq, Z‡e x Gi gvb wbY©q Ki|
2
L.
cÖ`Ë we¯—…wZi n Gi gvb wbY©q Ki| we¯—…wZi c`msL¨v I ga¨c` wbY©q Ki|
4
M.
DÏxcK (ii) Gi gvb e¨envi K‡i cÖgvY Ki †h, (b ( c) logkp + (c ( a) logk q + (a ( b) logkr = 0.
4
33 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
wØc`x ivwk‡Z wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ......


cÖkœvbymv‡i,  eq \b(\s(n,2))

 eq \b(\f(1,4))2  = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)    


( 
n  = 8


†h‡nZz, n = 8


( 
we¯—…wZi c`msL¨v = 8 + 1 = 9


Avevi, †h‡nZz c`msL¨v 9  

( 
 eq \b(\f(8,2) + 1) ev 5Zg c` we¯—…wZi ga¨c` Ges GwU 


T5 = T4 + 1 =  eq \b(\a(8,4))

 eq \b(\f(x,4))4 


=  eq \f(70x4,256)  


=  eq \f(35x4,128) 

Ans. n = 8, c`msL¨v 9 I ga¨c`  eq \f(35x4,128)
eq \o((,M)
(b – c) logkp + (c – a) logkq + (a – b) logkr


=
logkpb ( c + logkqc ( a + logkra ( b 


=
logk(xya ( 1)b ( c + logk(xyb ( 1)c ( a + logk(xyc ( 1)a ( b 


=
logkxb ( c + logk​yab ( ac ( b + c + logkxc ( a + logkybc ( ab ( c + a +

 logkxa ( b + logkyac ( bc ( a + b 


=
logkxb ( c + logkxc ( a + logkxa ( b + logkyab ( ac ( b + c + 

logkybc ( ab ( c + a + logkyac ( bc ( a + b

=
logk (xb ( c.xc ( a.xa ( b) + logk (yab ( ac ( b + c. ybc ( ab ( c + a.
yac ( bc ( a + b)


=
logkxb ( c + c ( a + a ( b + logkyab ( ac ( b + c + bc ( ab ( c + a + ac ( bc ( a + b 


=
logkx0 + logky0 


=
logk1 + logk1 


=
0 + 0 = 0 (cÉgvwYZ)
eq \o((((,cÖkœ(34) A =  eq \b(x + \f(3,x))5 Ges B = (1 + ax)6  `yBwU wØc`x ivwk, 
†hLv‡b a ( 0.
[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 3]
K.
B Gi ga¨c` wbY©q Ki|
2
L. 
c¨vm‡K‡ji wÎfzR e¨envi K‡i A Gi we¯—…wZ wbY©q Ki|
4
M.
B Gi we¯—…wZ‡Z x2 Ges x4 Gi mnM ci¯úi mgvb n‡j a Gi gvb wbY©q Ki|
4
34 bs cÖ‡kœi mgvavb

m„Rbkxj 11 bs cÖ‡kœi mgvavb `ªóe¨|
eq \o((((,cÖkœ(35) M =  eq \b(a ( \f(1,3) x)7 Ges a + ab + ab2 + ... ... GKwU ¸‡YvËi aviv|
(mgwš^Z Aa¨vq 6, 7 I 10

[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 3]
K.
4x + 4 > 16 Gi mgvavb Ki|
2
L.
M Gi we¯—…wZ‡Z x2 Gi mnM x4 Gi mn‡Mi 135 ¸Y n‡j a Gi gvb wbY©q Ki|
4
M.
a = 1 Ges b =  eq \f(1,2) n‡j, avivwUi AmxgZK mgwó hw` _v‡K Z‡e Zv wbY©q Ki|
4
35 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-6.1 Gi D`vniY-3 `ªóe¨| c„ôv-124
eq \o((,L)
m„Rbkxj 2(L) bs mgvavb `ªóe¨|
eq \o((,M)
a = 1 Ges b =  eq \f(1,2) n‡j cÖ`Ë avivwU,

1 +  eq \f(1,2) +  eq \f(1,4) + ......


avivwUi 1g c`, a = 1


Ges mvaviY AbycvZ, r =  eq \f(1,2) ( 1 =  eq \f(1,2) 

GLv‡b | r | = |  eq \f(1,2) | =  eq \f(1,2) < 1


myZivs avivwUi AmxgZK mgwó we`¨gvb|
( 
avivwUi AmxgZK mgwó, 

S( =  eq \f(a,1 – r)  =  eq \f(1,1 – \f(1,2))  =   eq \f(1,\f(1,2)) = 2  (Ans.)
eq \o((((,cÖkœ(36)  eq \f(1,3x ( 2) +  eq \f(1,(3x ( 2)2) +  eq \f(1,(3x ( 2)3) + ..... GKwU Abš— ¸‡YvËi aviv Ges A =  eq \b(k ( \f(x,4))5  GKwU wØc` ivwk|


(mgwš^Z Aa¨vq 7 I 10


[gvBj‡÷vb K‡jR, XvKv  ( cÖkœ bs 2]
K.
x = 2 n‡j, avivwUi mvaviY AbycvZ wbY©q Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi (AmxgZK) mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
A Gi we¯—…wZ‡Z k3 Gi mnM 160 n‡j, x Gi gvb wbY©q Ki|
4
36 bs cÖ‡kœi mgvavb 
eq \o((,K) 
cÖ`Ë avivwU,  eq \f(1,3x ( 2) +  eq \f(1,(3x ( 2)2)  +  eq \f(1,(3x ( 2)3)  +................


x = 2 n‡j avivwU,  eq \f(1,3.2 ( 2) +  eq \f(1,(3.2 ( 2)2)  +  eq \f(1,(3.2 ( 2)3) + ........



=  eq \f(1,4) +  eq \f(1,42)  +  eq \f(1,43) + ...................


(
avivwUi mvaviY AbycvZ =  eq \f(1,42)  (  eq \f(1,4)  =  eq \f(1,4)  (Ans.)
eq \o((,L)
cÖ`Ë avivwU :  eq \f(1,3x ( 2) +  eq \f(1,(3x ( 2)2)  +  eq \f(1,(3x ( 2)3)  +................


( mvaviY AbycvZ, r =  eq \f(1,(3x ( 2)2) (  eq \f(1,3x ( 2)




=  eq \f(1,3x ( 2)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr  eq \b\bc\|(\f(1,3x ( 2)) < 1


ev, |3x ( 2| > 1


( 3x ( 2 > 1
A_ev, ( (3x ( 2) > 1


ev, 3x ( 2 + 2 > 1 + 2
ev, ( 3x + 2 > 1


ev, 3x > 3
ev, ( 3x + 2 ( 2 > 1 ( 2


( x > 1
ev, ( 3x > ( 1





ev, 3x < 1





( x <  eq \f(1,3) 

A_©vr x > 1 A_ev x <  eq \f(1,3)  n‡j avivwUi AmxgZK mgwó _vK‡e|
eq \o((,M)
†`Iqv Av‡Q, A =  eq \b(k ( \f(x,4))5 



= k5 + 5C1 k4 .  eq \b(( \f(x,4))  + 5C2 k3  eq \b(( \f(x,4))2 + ...



= k5 (  eq \f(5,4) k4 . x + 5C2 . k3 .  eq \f(x2,16) + .......


GLv‡b, k3 Gi mnM = 5C2 (  eq \f(x2,16)

cÖkœg‡Z, 5C2 (   eq \f(x2,16) = 160


ev,   eq \f(10,16) ( x2 = 160


( x = (   eq \r(\f(160 ( 16,10))  = ( 16 (Ans.)
eq \o((((,cÖkœ(37) A =  eq \b(2k ( \f(x,2))5, B =  eq \b(1 + \f(x,4))n 
(mgwš^Z Aa¨vq 7 I 10



[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv ( cÖkœ bs 3]  
K.
a + ab + ab2 + ........ ¸‡YvËi avivi mßg c` wbY©q Ki|
2
L.
A Gi we¯—…wZ‡Z  k3 Gi mnM 720 n‡j x Gi gvb wbY©q Ki|
4
M.
B Gi we¯—…wZi Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y| 

n Gi gvb wbY©q Ki| we¯—…wZi c`msL¨v I ga¨c` wbY©q Ki|
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë ¸‡YvËi aviv: a + ab + ab2 + ..........


hvi cÖ_g c`, a = a


mvaviY AbycvZ, r = eq \f(ab,a) = b


Avgiv Rvwb, 

¸‡YvËi avivi n Zg c` = arn – 1

(
avivwUi 7 g c` = ar7 – 1



= ab6 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

P =  eq \b(2k ( \f(x,2))5


= 5C0 (2k)5 + 5C1 (2k)4  eq \b(( \f(x,2))1 + 5C2 (2k)3  eq \b(( \f(x,2))2 + ...


= 1(2k)5 + 5(2k)4 eq \b(( \f(x,2))1 + 10(2k)3 eq \b(( \f(x,2))2 + ... ...



= 32k5 ( 40k4x + 20k3x2 ( ... ...


cÖkœg‡Z, 20x2 = 720

ev, x2 = 36


( x = ( 6 (Ans.)
eq \o((,M)
wØc`x ivwk‡Z wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ...

cÖkœvbymv‡i,  eq \b(\s(n,2))

 eq \b(\f(1,4))2  = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)    


( 
n  = 8


†h‡nZz, n = 8


( we¯—…wZi c`msL¨v = 8 + 1 = 9


Avevi, †h‡nZz c`msL¨v 9  

( 
 eq \b(\f(8,2) + 1) ev 5Zg c` we¯—…wZi ga¨c` Ges GwU 


T5 = T4 + 1 =  eq \b(\a(8,4))

 eq \b(\f(x,4))4 


=  eq \f(70x4,256)  =  eq \f(35x4,128) 

Ans. n = 8, c`msL¨v 9 I ga¨c`  eq \f(35x4,128)
eq \o((((,cÖkœ(38) A = x2 + 2x + 1, B =  eq \f(2a,a ( 1) Ges C =  eq \b(p ( \f(y,3))7 `yBwU wØc`x ivwk|
(mgwš^Z Aa¨vq 5 I 10


[†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv  ( cÖkœ bs 2]  
K.
A = 0 mgxKi‡Yi g~‡ji cÖK…wZ wbY©q Ki|
2
L.
6 eq \r(B) +  eq \f(5,\r(B)) ( 13 = 0 n‡j a Gi gvb wbY©q Ki|
4
M.
C Gi we¯—…wZ‡Z p3 Gi mnM 560 n‡j y Gi gvb wbY©q Ki|
4
38 bs cÖ‡kœi mgvavb 
eq \o((,K)
†`Iqv Av‡Q, A = x2 + 2x + 1 = 0


( wbðvqK = b2 ( 4ac




= 22 ( 4.1.1




= 4 ( 4




= 0

(
b2 ( 4ac = 0 nIqvq mgxKiYwUi g~jØq ev¯—e I ci¯úi mgvb n‡e| (Ans.)

eq \o((,L)
m„Rbkxj 13(M)bs mgvavb `ªóe¨|

we.`ª.: L Gi ¯’‡j B Ges m Gi ¯’‡j a em‡e|
eq \o((,M)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY 10(L) `ªóe¨| 

c„ôv-235

we.`ª.: k Gi ¯’‡j p Ges x Gi ¯’‡j y em‡e|
eq \o((((,cÖkœ(39)  eq \b(x + \f(1,x2))6 I  eq \b(2 ( \f(x,2))7 `ywU wØc`x we¯—…wZ Ges
 eq \f(1,3x + 2) +  eq \f(1,(3x + 2)2) +  eq \f(1,(3x + 2)3) + ... ... ... GKwU Amxg ¸‡YvËi aviv|
(mgwš^Z Aa¨vq 7 I 10

[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 3]
K.
cÖ_g ivwki we¯—…wZ †_‡K x gy³ c` wbY©q Ki|
2
L.
2q ivwki we¯—…wZ‡Z cÖ_g PviwU c` wbY©q Ki Ges D³ we¯—…wZi mvnv‡h¨ (1.995)7 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó _vK‡e I †mB mgwó wbY©q Ki|
4
39 bs cÖ‡kœi mgvavb
eq \o((,K)
awi,  eq \b(x + \f(1,x2))6 ivwkwUi (r + 1) Zg c`wU x gy³,

(r + 1) Zg c`

= 6Cr . (x)6 ( r .  eq \b(\f(1,x2))r 

= 6Cr . x6(3r


†h‡nZz c`wU x gy³

(
6 ( 3r = 0


ev,
3r = 6

ev,
r = 2


(
x gy³ c`wU = 6C2 = 15 (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-7 `ªóe¨| c„ôv- 231
eq \o((,M)
cÖ`Ë avivi mvaviY AbycvZ, r = eq \f(\f(1,(3x + 2)2),\f(1,3x+ 2)) = eq \f(1,3x+ 2 )

GLb, avivwUi AmxgZK mgwó _vK‡e hw`I †Kej hw` 

|r| < 1 ev, eq \b\bc\|(\f(1,3x + 2))< 1 nq A_©vr – 1 < eq \f(1,3x + 2) < 1


( 
– 1 < eq \f(1,3x+ 2)
A_ev, eq \f(1,3x+ 2) < 1


ev, 
– 1 > 3x + 2
ev, 
3x + 2 > 1


ev, 
– 1 – 2 > 3x + 2 – 2
ev, 
3x + 2 – 2 > 1 – 2


ev, 
– 3 > 3x  
ev, 
3x > – 1

[image: image15.bmp]
( 
x < – 1
( 
x > – eq \f(1,3)

( 
wb‡Y©q kZ©: x < – 1 A_ev, x > – eq \f(1,3) (Ans.)

Avevi, avivwUi AmxgZK mgwó, S( = eq \f(a,1 – r)


= eq \f(\f(1,3x + 2),1 – \f(1,3x+ 2))    eq \b\bc\[(( a = \f(1,3x + 2))


=  eq \f(1,3x + 2) (  eq \f(3x + 2,3x + 1)  



= eq \f(1,3x + 1) (Ans.)

eq \o((((,cÖkœ(40) A = (1 − x)8 Ges B = (1 + x)7.

[Rq‡`ecyi miKvwi evwjKv D”P we`¨vjq, MvRxcyi ( cÖkœ bs 2]
K.
B †K x4  ch©š— we¯—…Z Ki|
2
L.
A †K PZz_© c` ch©š— we¯—…Z Ki Ges D³ djvdj e¨envi K‡i (0.9)8 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
†`LvI †h, AB Gi we¯—…wZ‡Z x7 Gi mnM 35.
4
40 bs cÖ‡kœi mgvavb

m„Rbkxj 16 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(41) (A + Bx)n GKwU exRMvwYwZK ivwk|


 
[G B Avi B ¯‹zj GÛ K‡jR, mvfvi, XvKv  ( cÖkœ bs 2]
K.
A = 1, B = 2 Ges n = 6 n‡j c¨vm‡K‡ji wÎfzR e¨envi K‡i ivwkwUi we¯—…wZ wbY©q Ki|
2
L.
B = 3 Ges n = 7 n‡j ivwkwUi we¯—…wZi x4 Gi mnM 22680 nq| A Gi gvb wbY©q Ki|
4
M.
A = 2 Ges B = 1 n‡j ivwkwUi we¯—…wZi cÂg I lô c‡`i mnM mgvb nq| n Gi gvb wbY©q Ki|
4
41 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë ivwk (A + Bx)n

A = 1, B = 2 Ges n = 6 n‡j, (A + Bx)n = (1 + 2x)6

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
	
	
	
	
	
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	2
	
	1
	
	
	
	

	
	
	
	1
	
	3
	
	3
	
	1
	
	
	

	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	

	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	

	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1



( (1 + 2x)6 = 1 + 6.2x + 15.(2x)2 + 20.(2x)3 + 15.(2x)4
 + 6. (2x)5 + (2x)6

= 1 + 12x + 60x2 + 160x3+ 240x4 + 192x5 + 64x6 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, B = 3 Ges n = 7


( 
(A + Bx)n  = (A + 3x)7


= A7 + 7C1 A7(1 (3x)1 + 7C2 A7(2 (3x)2 

+ 7C3 A7(3 (3x)3 + 7C4 A7(4 (3x)4 + .........



= A7 + 7A6 . 3x + 21A5 . 9x2 + 35A4 . 27x3 

+ 35A3 . 81x4 + .............



= A7 + 21A6x + 189A5x2 + 945A4x3 + 2835A3x4 +.......


kZ©g‡Z, 2835A3 = 22680


ev,

A3 = 8



( 
A 
= 2 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, A = 2


B = 1


(
(A + Bx)n = (2 + 1 ( x)n = (2 + x)n

(
 ivwkwUi we¯—…wZ‡Z cÂg ev (4 + 1)-Zg c` = nC4 2n – 4 . x4

Ges lô ev, (5 + 1)-Zg c` = nC5 2n – 5 x5

kZ©g‡Z, nC4  2n – 4 = nC5 2n – 5

ev, 
eq \f(n!,4!(n – 4)!) 2n . 2– 4 = eq \f(n!,5!(n – 5)!) 2n. 2– 5

ev, 
eq \f(2– 4,4!(n – 4)(n – 5)!) = eq \f(2 – 5,5 ( 4!(n – 5)!)

ev, 
eq \f(2,n – 4) =  eq \f(1,5) 

ev, 
10 = n – 4


( 
n = 14 (Ans.)
eq \o((((,cÖkœ(42)  eq \b(a + \f(x,2))8  GKwU wØc`x ivwk|

[gqgbwmsn wRjv ¯‹zj, gqgbwmsn ( cÖkœ bs 3]
K.
(1 + 2y)5 Gi we¯—…wZ‡Z mnM¸‡jvi mgwó †ei Ki|
2
L.
DÏxc‡Ki ivwkwUi we¯—…wZ‡Z x3 Gi mnM 224 n‡j a Gi gvb KZ?
4
M.
a = 2 ewm‡q x Gi Nv‡Zi EaŸ©µg Abymv‡i ivwkwUi we¯—…wZi cÖ_g PviwU c` wbY©q K‡i D³ we¯—…wZi mvnv‡h¨ (1.995)8 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfzR :
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



( (1 + 2y)5 = 1 + 5(2y) + 10(2y)2 + 10(2y)3 + 5(2y)4 + (2y)5

= 1 + 10y + 40y2 + 80y3 + 80y4 + 32y5

myZivs mnM¸‡jvi mgwó = 1 + 10 + 40 + 80 + 80 + 32 = 243 (Ans.)
eq \o((,L)
wØc`x we¯—…wZi mvnv‡h¨ cvB,

 eq \b(a + \f(x,2))8  = a8 +  eq \b(\a(8,1)) a7 .  eq \f(x,2)  +  eq \b(\a(8,2)) a6 .  eq \b(\f(x,2))2  
+  eq \b(\f(8,3)) a5 .  eq \b(\f(x,2))3 + ...........


= a8 + 8a7 .  eq \f(x,2)  + 28a6 .  eq \f(x2,4) + 56a5 .  eq \f(x3,8)+ ......... 


= a8 + 4a7x + 7a6x2 + 7a5x3 + ...............


kZ©g‡Z, 7a5 = 224



a5 = 32 = (2)5

(
a = 2 (Ans.)
eq \o((,M)
a = 2 ewm‡q, wØc`x ivwkwU

 eq \b(2 + \f(x,2))8  = 28 + 4.27x + 7.26 . x2 + 7 . 25 . x3 + ...... 



= 256 + 512x + 448x2 + 224x3 + ......... [ÔLÕ n‡Z]

kZ©g‡Z, 2 +  eq \f(x,2)  = 1.995


ev,
 eq \f(x,2)  = 1.995 ( 2


(
x = ( 0.01


ivwkwUi we¯—…wZ‡Z x = ( 0.01 ewm‡q cvB,

(1.995)8 = 256 + 512(( 0.01) + 448(( 0.01)2 
+ 224(( 0.01)3 + ...


= 256 ( 5.12 + 0.0448 ( 0.000224 + ... ... ... 


= 250.924576


= 250.9246 (cÖvq) (Ans.)
eq \o((((,cÖkœ(43)  eq \f(1,5x + 1) +  eq \f(1,(5x + 1)2) +  eq \f(1,(5x + 1)3) + ........ GKwU Abš— ¸‡YvËi aviv Ges p = (1 ( y) (1 + ay)6
(mgwš^Z Aa¨vq 6, 7 I 10

[†kicyi miKvwi evwjKv D”P we`¨vjq, †kicyi ( cÖkœ bs 3]
K.
5(3 ( 2t) (t AmgZvwU mgvavb Ki Ges mgvavb †mU msL¨v †iLvq †`LvI|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _v‡K Ges †mB mgwó wbY©q Ki|
4
M.
p = 1 + by2 + ........ n‡j, a I b Gi gvb wbY©q Ki|
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, 



    
5(3 – 2t) ( 3(4 – 3t) 


ev, 
15 – 10t ( 12 – 9t 


ev, 
15 – 10t + 9t ( 12 – 9t + 9t    [Dfqc‡¶ 9t †hvM K‡i]

ev, 
15 – t ( 12


ev, 
15 – t – 15 ( 12 – 15     [Dfqc‡¶  ((15)  †hvM K‡i]

ev, 
– t  ( – 3 


ev, 
– t(–1) ( (– 3) (–1) 
[(–1) Øviv ¸Y K‡i]

( 
t ( 3 


( 
wb‡Y©q mgvavb: t ( 3 (Ans.)

Ges mgvavb †mU, S = {t ( ( : t ( 3}


( msL¨v‡iLvq mgvavb †mU :
[image: image16.wmf]
eq \o((,L)
m„Rbkxj 3(L) bs mgvavb `ªóe¨|

Ges avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r)



=  eq \f(\f(1,5x + 1),1 ( \f(1,5x + 1))



=  eq \f(\f(1,5x + 1),\f(5x + 1 ( 1,5x + 1))



=  eq \f(1,5x) (Ans.)

eq \o((,M)
m„Rbkxj 14(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(44) p = 1 ( x Ges q = 1 + ax

[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfzR wewa e¨envi K‡i P5 Gi we¯—…wZ wbY©q Ki|
2
L.
pq6 †K x ch©š— we¯—…wZ Ki‡j hw` 1 + bx2 cvIqv hvq Zvn‡j a I b Gi gvb wbY©q Ki|
4
M.
a = 1 n‡j, p8q7 Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki|
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


p = 1 ( x


(
p5 = (1 ( x)5 


c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ cvB,
[image: image17.wmf]



p5 = (1 ( x)5 = 1 + 5 ((x)1 + 10((x)2 + 10((x)3 + 5 ((x)4 + ((x)5 


= 1 ( 5x + 10x2 ( 10x3 + 5x4 ( x5 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,


p = (1 ( x) Ges q = (1 + ax)


(
pq6 = (1 ( x) (1 + ax)6 



= (1 ( x) (1 + 6C1 ax + 6C2 a2x2 + 6C3 a3x3 + ......)

cÖkœg‡Z,


pq6 = 1 + bx2 + .........


( 1 + bx2 + ....... = 1 (6a ( 1)x + (15a2 ( 6a)x2 + .........


Dfq cv‡ki x I x2 Gi mnM mgxK…Z K‡i cvB,


6a ( 1 = 0



( a =  eq \f(1,6)  (Ans.)


Ges


15a2 ( 6a = b



ev, b = 15 (  eq \b(\f(1,6))2 ( 6 (  eq \f(1,6) 


ev, b =  eq \f(15,36) ( 1



( b =  eq \f(( 7,12)  (Ans.)

eq \o((,M)
†`Iqv Av‡Q, 


p = 1 ( x



a = 1 n‡j,


q = 1 + x


(
p8q7 = (1 ( x)8 (1 + x)7

(1 ( x)8 (1 + x)7 = (1 ( x) (1 ( x)7 (1 + x)7 


= (1 ( x) (1 ( x2)7


= (1 ( x)  eq \b\bc\[((( x2)0 +  eq \b(\a(7,1)) (( x2)1 +  eq \b(\a(7,2)) (( x2)2 +  eq \b(\a(7,3)) (( x2)3 +  eq \b(\a(7,4)) (( x2)4 + ......)

(
(1 ( x)8 (1 + x)7 = (1 ( x) (1 ( x2)7 = (1 ( x) [1 ( 7x2 + 21x4 ( 35x6 + 35x8 ( ......]


= (1 ( 7x2 + 21x4 ( 35x6 + 35x8 + ........) + (( x + 7x3  ( 21x5 + 35x7 ( 35x9 + .......)

( 
(1 ( x)8 (1 + x)7 = 1 ( x ( 7x2 + 7x3 + 21x4 ( 21x5 ( 35x6 

+ 35x7 + 35x8 .........

( 
(1 ( x)8 (1 + x)7 Gi we¯—…wZ‡Z x7 Gi mnM 35

(
x7 Gi mnM 35

eq \o((((,cÖkœ(45)  eq \f(1,x + 1) +  eq \f(1,(x + 1)2) +  eq \f(1,(x + 1)3) + ... ... GKwU Amxg ¸‡YvËi aviv|  eq \b(k ( \f(y,4))6 Gi we¯—…wZ‡Z k3 Gi mnM ((20)

(mgwš^Z Aa¨vq 7 I 10

[dwi`cyi miKvwi evwjKv D”P we`¨vjq, dwi`cyi ( cÖkœ bs 3]
K.
x  = 1 n‡j AmxgZK mgwó hw` _v‡K Z‡e Zv wbY©q Ki|
2
L.
y Gi gvb wbY©q Ki|
4
M.
My‡YvËi avivwUi AmxgZK mgwó _vKvi kZ© wbY©q Ki Ges AmxgZK mgwó wbY©q Ki|
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
avivwU,  eq \f(1,x + 1) +  eq \f(1,(x + 2)2) +  eq \f(1,(x + 1)3) + ....


x = 1 n‡j avivwU,  eq \f(1,2) +  eq \f(1,22) +  eq \f(1,23) + .......


hvi 1g c`, a =  eq \f(1,2)

mvaviY AbycvZ, r =  eq \f(\f(1,22),\f(1,2)) =  eq \f(1,2) < 1


( avivwUi AmxgZK mgwó =  eq \f(a,1 ( r) =  eq \f(\f(1,2),1 ( \f(1,2)) =  eq \f(\f(1,2),\f(1,2)) = 1 (Ans.)

eq \o((,L)
 eq \b(k ( \f(y,4))6 = k6 + 6C1 k5  eq \b(( \f(y,4))1 + 6C2 k4  eq \b(( \f(y,4))2 

+ 6C3 k3  eq \b(( \f(y,4))3 + ....


we¯—…wZ †_‡K, k3 Gi mnM = 6C3  eq \b(( \f(y,4))3

cÖkœg‡Z, 6C3  eq \b(( \f(y,4))3= ( 20


ev,
(  eq \f(20,64) y3 = ( 20


ev,
y3 = 64 = 43 


(
y = 4 (Ans.)
eq \o((,M)
cÖ`Ë avivwU,  eq \f(1,x + 1) +  eq \f(1,(x + 1)2)  +  eq \f(1,(x + 1)3)  + ... 


GLv‡b, cÖ_g c`, a =  eq \f(1,x + 1) 

Ges mvaviY AbycvZ, r =  eq \f(1,(x + 1)2) (  eq \f(1,x + 1) =  eq \f(1,x + 1) 

avivwUi AmxgZK mgwó _vK‡e hw` | r | ( 1 nq,

A_©vr,  eq \b\bc\|(\f(1,x + 1) ) < 1   ev,  eq \f(1,|x + 1|) < 1 ev, |x + 1| > 1


GLb, (x + 1) AFYvÍK n‡j, x + 1 > 1 ev, x > 0 

Avevi (x + 1) FYvÍK n‡j, ( (x + 1) > 1 ev, x + 1 < (1 


ev, x < (2

( 
wb‡Y©q kZ© n‡”Q: x < (2 A_ev x > 0


( 
AmxgZK mgwó, S( =  eq \f(a,1 – r)  =
[image: image2.wmf]1

x

1

1

1

x

1

+

-

+




=  eq \f(\f(1,x + 1),\f(x + 1 ( 1,x + 1)) =
[image: image3.wmf]1

x

x

1

x

1

+

+

 =  eq \f(1,x + 1) (  eq \f(x + 1,x)  =  eq \f(1,x) 

Ans. kZ©: x < – 2 A_ev x > 0; mgwó =  eq \f(1,x) 
eq \o((((,cÖkœ(46) A =  eq \f(1,xb + x(c + 1) +  eq \f(1,xc + x(a + 1) +  eq \f(1,xa + x(b + 1) Ges
B =  eq \b(\f(x3 + k,x))6 
(mgwš^Z Aa¨vq 9 I 10
 
[ivRkvnx K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ivRkvnx ( cÖkœ bs 3]
K.
x eq \s\up4(x\r(x)) = (x eq \r(x))x nq, Z‡e x Gi gvb wbY©q Ki|
2
L.
a + b + c = 0 n‡j cÖgvY Ki †h, A = 1
4
M.
B Gi we¯—…wZ‡Z x3 Gi mnM 160 n‡j k Gi gvb wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
cvVe¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
†`Iqv Av‡Q, A =  eq \f(1,xb + x(c + 1) +  eq \f(1,xc + x(a + 1) +  eq \f(1,xa + x(b + 1)

evgc¶ =  eq \f(1,xb + x (c + 1) +  eq \f(1,xc + x (a + 1) +   eq \f(1,xa + x ( b + 1) 


=  eq \f(1,xb + \f(1,xc) + 1) +  eq \f(1,xc + x ( a + 1) +  eq \f(1,xa + x ( b + 1)

=  eq \f(xc,1 + xc + x b + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(1,xa + \f(1,xb) + 1)
[( a + b + c = 0 ( b + c = ( a]


=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,xa + b + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,x(c + xb + 1)  
 eq \b\bc\[(  \s(( a + b + c = 0,( a + b = ( c))

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,\f(1,xc) + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb.xc,1 + xc + xb + c)

=  eq \f(xc + 1 + xb + c,1 + xc + xb + c)  = 1


( A = 1 (cÖgvwYZ) 

eq \o((,M)
†`Iqv Av‡Q, B =  eq \b(\f(x3 + k,x))6  =  eq \b(x2 + \f(k,x))6 

wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(x2 + \f(k,x))6 = (x2)6 + 6C1 (x2)5.  eq \b(\f(k,x)) + 6C2 (x2)4  eq \b(\f(k,x))2  + 

6C3. (x2)3.  eq \b(\f(k,x))3  + ......



= x12 + 6C1 x10. eq \f(k,x) + 6C2  x8. eq \f(k2,x2) + 6C3  x6. eq \f(k3,x3) + ......



= x12 + 6C1 x9k + 6C2 x6k2 + 6C3 x3k3 + .........


GLv‡b, we¯—…wZwUi x3 Gi mnM, 

6C3k3 =  eq \f(6.5.4,1.2.3) . k3 = 20 k3.


cÖkœvbymv‡i, 20k3 = 160


ev,  k3 =  eq \f(160,20) 


ev,  k3 = 8


ev,  k3 = 23 


(  k = 2  (Ans.)
eq \o((((,cÖkœ(47) ƒ(x) =  eq \f(4 ( x,4 + x)  Ges P(x) =  eq \b(2x2 + \f(1,2x2))7 

(mgwš^Z Aa¨vq 1, 6 I 10

[bIMuv wRjv ¯‹zj, bIMuv ( cÖkœ bs 2]
K.
x <  eq \f(x,6) + 5 Gi mgvavb †mU wbY©q Ki|
2
L.
P(x) Gi we¯—…wZ‡Z 3q I 4_© c‡`i AbycvZ  eq \f(4,15)  n‡j, x Gi gvb wbY©q Ki|
4
M.
ƒ(1(x) dvskbwU GK-GK wKbv hvPvB Ki|
4
47 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


x <  eq \f(x,6) + 5



ev, x (   eq \f(x,6) <  eq \f(x,6) + 5 (  eq \f(x,6) 


ev,  eq \f(6x ( x,6) < 5



ev,  eq \f(5x,6) < 5



ev,  eq \f(x,6) < 1



ev, x < 6


( wb‡Y©q mgvavb †mU: {x ( ( : x < 6}
eq \o((,L)
†`Iqv Av‡Q,


P(x) =  eq \b(2x2 + \f(1,2x2))7 

( Z…Zxq ev (2 + 1) Zg c` = 7C2 (2x2)7(2 .  eq \b(\f(1,2x2))2 

    PZz_© ev (3 + 1) Zg c` = 7C3 (2x2)7(3 .  eq \b(\f(1,2x2))3 

cÖkœg‡Z,  eq \f(7C2 (2x2)5 \b(\f(1,2x2))2,7C3 (2x2)4 \b(\f(1,2x2))3) =  eq \f(4,15) 


ev,  eq \f(7C2 ( 2x2,7C3 ( \f(1,2x2)) =  eq \f(4,15) 


ev,  eq \f(21 ( 2x2 ( 2x2,35) =  eq \f(4,15) 


ev,  eq \f(21x4,35) =  eq \f(1,15) 


ev, x4 =  eq \f(35,15 ( 21) 


ev, x4 =  eq \f(1,9) 


ev, x4 =  eq \b(( \f(1,\r(3)))4 


( x = (   eq \f(1,\r(3))  (Ans.)

eq \o((,M)
awi, y = ƒ(x) =  eq \f(4 ( x,4 + x) 

( y =  eq \f(4 ( x,4 + x) 

ev, 4y + yx = 4 ( x


ev, yx + x = 4 ( 4y


ev, x(y + 1) = 4 ( 4y


ev, x =  eq \f(4 ( 4y,y + 1) 

( ƒ(1(y) =  eq \f(4 ( 4y,y + 1)  [( y = ƒ(x) ( x = ƒ(1(y)]


( ƒ(1(x) =  eq \f(4 ( 4x,x + 1) 

GLb, ƒ(1(x) dvskbwU GK-GK n‡e hw` I †Kej hw` †h‡Kvb a, b ( †Wvg ƒ(1 Gi Rb¨ ƒ(1(a) = ƒ(1(b) n‡j a = b nq|

awi, ƒ(1(a) = ƒ(1(b)


(  eq \f(4 ( 4a,a + 1) =  eq \f(4 ( 4b,b + 1) 

ev, 4b ( 4ab + 4 ( 4a = 4a + 4 ( 4ab ( 4b


ev, 8b = 8a


ev, a = b


( ƒ(1(x) dvskbwU GK-GK|
eq \o((((,cÖkœ(48) 3x ( 2y ( 12 GKwU AmgZv Ges A =  eq \b(1 + \f(x,4))n GKwU wØc`x|
(mgwš^Z Aa¨vq 6, 7 I 10

[cvebv †Rjv ¯‹zj, cvebv ( cÖkœ bs 3]
K.
 eq \f(1,2) ,  eq \f(3,4),  eq \f(5,6),  eq \f(7,8) ... ... Abyµ‡gi mvaviY c` KZ?
2
L.
AmgZvwU †jLwP‡Îi mvnv‡h¨ †`LvI|
4
M.
A Gi we¯—…wZi Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y| n Gi gvb wbY©q Ki I ga¨c` wbY©q Ki|
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë Abyµg :  eq \f(1,2) ,  eq \f(3,4) ,  eq \f(5,6) ,  eq \f(7,8) , .....


AbyµgwUi cÖwZwU c‡`i je we‡Rvo msL¨v Ges ni Zvi cieZx© †Rvo msL¨v| myZivs AbyµgwUi mvaviY c`,  eq \f(2n ( 1,2n)
eq \o((,L)
†`Iqv Av‡Q, 3x – 2y ( 12


ev, 
3x – 2y – 12 ( 0

   
cÖ_‡g  3x – 2y – 12 = 0  ev,  2y = 3x – 12


(
y =  eq \f(3x ( 12,2)  mgxKi‡Yi †jL AvuwK|

†jLw¯’Z K‡qKwU we›`y( 
	x
	0
	2
	4

	y
	– 6
	–  3
	0



QK KvM‡R ¶z`ªZg e‡M©i evûi ˆ`‡N©¨i `yBNi‡K GKK a‡i 

(0, –6), (2, –3), (4, 0) we›`yMy‡jv ¯’vcb K‡i mgxKiYwUi †jL cvIqv hvq|

GLb g~jwe›`y (0, 0) †Z 3x – 2y – 12 ivwki gvb – 12 ( 0. 

myZivs †jL-wPÎ¯’ Ges Gi †h cv‡ki g~jwe›`y †mB cv‡ki mKj we›`yB mgvavb †m‡Ui Aš—fz©³| wb‡æi †jLwP‡Î Zv wPwýZ K‡i †`Lv‡bv n‡jv(
eq \o((,M)
A =  eq \b(1 + \f(x,4))n

(
Z…Zxq c` ev (2 + 1) Zg c` = nC2  eq \b(\f(x,4))2


PZz_© c` ev, (3 + 1) Zg c` = nC3  eq \b(\f(x,4))3


kZ©g‡Z, nC2  eq \f(1,42) = 2 ( nC3 .  eq \f(1,43)

ev,
nC2 = 2 ( nC3 .  eq \f(1,4)

ev,
2. nC2 = nC3

ev,
2 (  eq \f(n!,(n ( 2)! ( 2!) =  eq \f(n!,(n ( 3)! ( 3!)

ev,
 eq \f((n ( 2)!,(n ( 3)!) = 6


ev,
 eq \f((n ( 2) (n ( 3)!,(n ( 3)!) = 6


ev,
n ( 2 = 6


ev,
n = 8 (Ans.)


(
†h‡nZz n †Rvo msL¨v, ZvB ga¨c` n‡e  eq \b(\f(n,2) + 1) Zg c` ev  eq \b(\f(8,2) + 1) Zg ev (4 + 1) Zg c` ev 5 Zg c`

( ga¨c` = 8C4  eq \b(\f(x,4))4 =  eq \f(35,128) x4 (Ans.)
eq \o((((,cÖkœ(49)  eq \f(1,2x ( 1) +  eq \f(1,(2x ( 1)2) +  eq \f(1,(2x ( 1)3) + … … GKwU aviv Ges  eq \b(k ( \f(x,3))7 GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 7 I 10

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 2]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ (1 + x2)8 †K we¯—…wZ K‡iv|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q K‡iv|
4
M.
wØZxq ivwki we¯—…wZ‡Z x3 Gi mnM x5 Gi mn‡Mi 15 ¸Y n‡j k Gi gvb wbY©q K‡iv|
4
49 bs cÖ‡kœi mgvavb
eq \o((,K)
(1 + x2)8 c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…Z K‡i cvB,
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	1
	
	1
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	2
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	

	
	1
	
	7
	
	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1



( (1 + x2)8 = 1 + 8(x2) + 28(x2)2 + 56(x2)3 + … … 


= 1 + 8x2 + 28x4 + 56x6 + … … (Ans.)
eq \o((,L)
cÖ`Ë avivwU  eq \f(1,2x ( 1) +  eq \f(1,(2x ( 1)2) +  eq \f(1,(2x ( 1)3) + … … 

avivwUi 1g c`, a =  eq \f(1,2x ( 1)

mvaviY AbycvZ, r =  eq \f(1,(2x ( 1)2) (  eq \f(1,2x ( 1) =  eq \f(1,2x ( 1)

GLb avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw` | r | < 1


ev,  eq \b\bc\|(\f(1,2x ( 1)) < 1 nq

A_©vr, ( 1 <  eq \f(1,2x ( 1) < 1


( ( 1 <  eq \f(1,2x ( 1)  A_ev,  eq \f(1,2x ( 1) < 1


ev, 2x ( 1 < ( 1
ev, 2x ( 1 > 1


ev, 2x < 0
ev, 2x > 2


ev, x < 0 nq
ev, x > 1


( wb‡Y©q kZ©: x < 0 A_ev, x > 1 (Ans.)

eq \o((,M)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-10(M) mgvavb `ªóe¨| c„ôv-235
eq \o((((,cÖkœ(50)  eq \f(1,3x ( 1)  +  eq \f(1,(3x ( 1)2)  +  eq \f(1,(3x ( 1)3) + ............ GKwU aviv Ges  eq \b(x ( \f(k,x2))8  GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 7 I 10

[†gv‡gbv Avjx weÁvb ¯‹zj, wmivRMÄ ( cÖkœ bs 3]
K.
x = 1 n‡j, avivwU wbY©q K‡i cÖvß avivwUi mvaviY AbycvZ †ei Ki|
2
L.
x Gi Dci †h kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Zv wbY©q K‡i D³ kZ© mv‡c‡¶ avivwUi mgwó wbY©q Ki|
4
M.
ivwkwUi we¯—…wZ‡Z x2 Gi mnM 252 n‡j k Gi gvb wbY©q Ki|
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 17(K) bs mgvavb `ªóe¨|
eq \o((,L)
cÖ`Ë avivwU,  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + .........


avivwUi 1g c`, a =  eq \f(1,3x ( 1)

mvaviY AbycvZ, r =  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1)  =  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1)


=  eq \f(1,3x ( 1)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr,  eq \b\bc\|(\f(1,3x ( 1)) < 1


ev, ( 1 <  eq \f(1,3x ( 1) < 1

	( 
 eq \f(1,3x ( 1) < 1

ev, 
3x ( 1 > 1

ev, 
3x ( 1 + 1 > 1 + 1

ev, 
3x > 2

( 
x >  eq \f(2,3)
	A_ev,  eq \f(1,3x ( 1) > (1

ev, 
3x ( 1 < (1

ev, 
3x < (1 + 1

ev, 
3x < 0

( 
x < 0 



( x >  eq \f(2,3) A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)


GLb, avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r) 



=  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1)) 



=  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) 




=  eq \f(1,3x ( 2) (Ans.)
eq \o((,M)
m„Rbkxj 17(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(51) (i) (3x + 2)( 1 + 2(3x + 2)( 2 + 4(3x + 2)( 3 +
8(3x + 2)( 4 + ....

(ii)  eq \b(1 + \f(x,4))n  GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 7 I 10

[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU ( cÖkœ bs 3]
K.
x = 1 Gi Rb¨ avivwUi mvaviY c` wbY©q Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB AmxgZK mgwó wbY©q Ki|
4
M.
(ii) bs wØc`x we¯—…wZi Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y n‡j n Gi gvb Ges we¯—…wZwUi ga¨c` wbY©q Ki|
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivwU,


(3x + 2)( 1 + 2(3x + 2)( 2 + 4(3x + 2)( 3 + 8(3x + 2)( 4 + ...

x = 1 n‡j avivwU


 eq \f(1,3.1 + 2) +  eq \f(2,(3 ( 1 + 2)2) +  eq \f(4,(3 ( 1 + 2)3) +  eq \f(8,(3 ( 1 + 2)4) + ...


=  eq \f(1,5) +  eq \f(2,25) +  eq \f(4,125) +  eq \f(8,625) + .....


( mvaviY AbycvZ =  eq \f(\f(2,25),\f(1,5)) =  eq \f(2,5) 

Ges 1g c` =  eq \f(1,5) 

( n Zg c` = arn ( 1 =  eq \f(1,5) 

 eq \b(\f(2,5))n(1 =  eq \f(2n(1,5n) =  eq \f(1,2) 

 eq \b(\f(2,5))n 

( avivwUi mvaviY c` =  eq \f(1,2) 

 eq \b(\f(2,5))n  (Ans.)

eq \o((,L)
cÖ`Ë avivi mvaviY AbycvZ, r =  eq \f(\f(2,(3x + 2)2),\f(1,3x + 2)) 


=  eq \f(2,(3x + 2)2) ( (3x + 2)



=  eq \f(2,3x + 2) 

GLb, avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw`


|r| < 1 ev  eq \x\le\ri(\f(2,3x + 2)) < 1 nq,


A_©vr, ( 1 <  eq \f(2,3x + 2) < 1

	( ( 1 <  eq \f(2,3x + 2) 
ev, (  eq \f(1,2)  <  eq \f(1,3x + 2) 
ev, ( 2 > 3x + 2

ev, ( 2 ( 2 > 3x + 2 ( 2

ev, ( 4 > 3x

( x  < (  eq \f(4,3) 
	A_ev,
 eq \f(2,3x + 2) < 1

ev,  eq \f(1,3x + 2) <   eq \f(1,2) 
ev, 3x + 2 > 2

ev, 3x + 2 ( 2 > 2 ( 2

ev, 3x > 0

( x > 0



( wb‡Y©q kZ©: x < (   eq \f(4,3)  A_ev, x > 0 (Ans.)


Avevi, avivwUi AmxgZK mgwó, S( =  eq \f(a,l ( r) 


=  eq \f(\f(1,3x + 2),1 ( \f(2,3x + 2)) 


=  eq \f(\f(1,3x + 2),\f(3x + 2 ( 2,3x + 2)) 


=  eq \f(1,3x + 2) (  eq \f(3x + 2,3x) 


=  eq \f(1,3x)  (Ans.)

eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ...

cÖkœvbymv‡i,  eq \b(\f(1,4))2 

 eq \b(\s(n,2)) = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)    


( 
n  = 8


†h‡nZz, n = 8


( 
we¯—…wZi c`msL¨v = 8 + 1 = 9


Avevi, †h‡nZz c`msL¨v 9  

(  eq \b(\f(8,2) + 1)  ev 5 Zg c` we¯—…wZi ga¨c` Ges GwU 

T5 = T4 + 1 =  eq \b(\a(8,4)). 14  eq \b(\f(x,4))4 


= 8C4 ​ eq \b(\f(x,4))4  =  eq \f(8!,4!(8 ( 4)!) .  eq \b(\f(x,4))4 


=  eq \f(8.7.6.5,4.3.2.1)  (  eq \f(x,4) (  eq \f(x,4) (  eq \f(x,4) (  eq \f(x,4)


=  eq \f(8.7.6.5 x4,4.3.2.1. 256) 


=  eq \f(1680x4,6144) =  eq \f(35x4,128)

Ans. n = 8, Ges ga¨c`  eq \f(35,128) x4

eq \o((((,cÖkœ(52) (a) x2 ( xy = 14, y2 + xy = 60

(b)  eq \b(2x2 + \f(a,x3))10
(mgwš^Z Aa¨vq 5 I 10

[w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 3]
K.
0. eq \o(·,1)

 eq \o(·,2) †K g~j`xq fMœvs‡k cÖKvk Ki|
2
L.
DÏxcK (a) Gi mgvavb wbY©q Ki|
4
M.
DÏxcK (b) Gi we¯—…wZi x10 I x(20 Gi mnM mgvb n‡j †`LvI †h, a = 2
4
52 bs cÖ‡kœi mgvavb
eq \o((,K)
0. eq \o(·,1)

 eq \o(·,2) =  eq \f(12,99) =  eq \f(4,33) (Ans.)
eq \o((,L)
x2 – xy = 14 ... ... ... (i)



y2 + xy = 60  ... ... ... (ii)


GLb, (i) bs mgxKiY †_‡K cvB, xy = x2 – 14



ev,
y =  eq \f(x2 – 14,x) 

(
y = x –  eq \f(14,x)  ... ... ... (iii)


(ii) bs mgxKi‡Y y = x –  eq \f(14,x)  ewm‡q cvB,


 eq \b(x ( \f(14,x))2 + x eq \b(x ( \f(14,x)) = 60


ev,
x2 – 2 · x ·  eq \f(14,x) +  eq \b(\f(14,x))2+ x2 – 14 = 60


ev,
2x2 – 28 +  eq \f(196,x2) – 14 = 60


ev,
2x2 ( 28 +   eq \f(196,x2) ( 14 ( 60 = 0


ev,
2x2 ( 102 +  eq \f(196,x2) = 0


ev,
 eq \f(2x4 ( 102x2 + 196,x2) = 0


ev,
2x4 – 102x2 + 196 = 0


ev,
x4 – 51x2 + 98 = 0


ev,
x4 – 49x2 – 2x2 + 98 = 0


ev,
x2(x2 – 49) – 2(x2 – 49) = 0


ev,
(x2 – 49) (x2 – 2) = 0


nq, x2 ( 49 = 0 
A_ev, x2 ( 2 = 0


ev, x2 = 49 
   
  ev, x2 = 2


( x = (7 
 
 (    x = ( eq \r(2) 

Avevi, (iii) bs mgxKi‡Y x Gi gvb ewm‡q cvB,

hLb x = 7 ZLb y = 7 –  eq \f(14,7) = 7 – 2 = 5


hLb x = – 7 ZLb y = – 7 + eq \f(14,7)= – 7 + 2 = – 5


hLb x = eq \r(2)  ZLb y =  eq \r(2) –  eq \f(14,\r(2))


=  eq \r(2) (  eq \f(14\r(2),\r(2) \r(2)) 


=  eq \r(2) (  eq \f(14\r(2),2) 


=  eq \r(2) – 7 eq \r(2)  = – 6 eq \r(2) 

hLb x = –  eq \r(2)  ZLb y = – eq \r(2) –  eq \f(14,(\r(2))= –  eq \r(2) +  eq \f(14\r(2),\r(2) ( \r(2))


= –  eq \r(2) +  eq \f(14\r(2),2) = – eq \r(2) + 7 eq \r(2) = 6 eq \r(2) 

( 
wb‡Y©q mgvavb: 

(x, y) = (7, 5), (– 7, – 5), ( eq \r(2) ,– 6 eq \r(2) ), (– eq \r(2) , 6 eq \r(2) ) (Ans.)

eq \o((,M)
 eq \b(2x2 + \f(a,x3))10 Gi we¯—…wZ = (2x2)10 + 10C1(2x2)9 eq \b(\f(a,x3)) 

+10C2(2x2)8 eq \b(\f(a,x3))2 +10C3(2x2)7 eq \b(\f(a,x3))3 + 10C4(2x2)6 eq \b(\f(a,x3))4 +10C5(2x2)5 eq \b(\f(a,x3))5 + 10C6(2x2)4 eq \b(\f(a,x3))6 + 10C7(2x2)3 eq \b(\f(a,x3))7 
+ 10C8(2x2)2 eq \b(\f(a,x3))8 + ............


= 1024x20 + 5120ax15 + 11520a2x10 + 15360a3x5 + 13440a4 +  eq \f(8064a5,x5) +  eq \f(3360a6,x10) +  eq \f(960a7,x15) +  eq \f(180a8,x20) +  ....


( x10 Gi mnM = 11520a2

Ges x(20 Gi mnM  = 180a8

cÖkœg‡Z, 180a8 = 11520a2

ev,
a8 =  eq \f(11520a2,180) 

ev,
a6 = 64 = 26

(
a = 2 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(53)  eq \b(P ( \f(x,2))6 = r ( 96x + sx2 + ....

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, cve©Zxcyi, w`bvRcyi ( cÖkœ bs 3]
K.
 eq \b(x2 + \f(k,x))6 Gi we¯—…wZ‡Z, cÂg c` wbY©q Ki|
2
L.
DÏxc‡Ki mvnv‡h¨ p, r I s Gi gvb wbY©q Ki|
4
M.
 eq \b(k ( \f(x,3))7Gi we¯—…wZ‡Z k3 Gi mnM 560 n‡j, x Gi gvb wbY©q Ki|
4
53 bs cÖ‡kœi mgvavb 
eq \o((,K)
 eq \b(x2 + \f(k,x))6 Gi we¯—…wZ‡Z 5g c`

ev,
(4 + 1) Zg c` = 6C4 . (x2)6 ( 4.  eq \b(\f(k,x))4


= 6C4 . x4 .  eq \f(k4,x4) = 15k4 (Ans.)
eq \o((,L)
wØc`x Dccv`¨ e¨envi K‡i cvB,

eq \b(p – \f(1,2) x)6= p6 + eq \b(\o(6,1)).p5eq \b(– \f(1,2) x)+ eq \b(\o(6,2)).p4.eq \b(– \f(1,2)  x)2+ ...



= p6 + 6.p5 .  eq \b(– \f(1,2) x)  +  eq \f(6.5,1.2) . p4.  eq \b(\f(x2,4))  + .....




= p6  – 3p5x +  eq \f(15,4) p4x2 + .......


cÖkœg‡Z, p6 – 3p5x +  eq \f(15,4) p4x2 + ...... =  r – 96x + sx2 + .... (i)


(i) bs Gi Dfq c¶ n‡Z aª“eK c` mgxK…Z K‡i cvB,

p6 = r .................. (ii)


(i) bs Gi Dfq c¶ n‡Z x Gi mnM mgxK…Z K‡i cvB,


3p5 = 96


ev, 
p5 = 32


ev, 
p5 = 25   ( p = 2


(ii) bs G p = 2 ewm‡q cvB,


r = 26 = 64


(i) bs Gi Dfqc‡¶ x2 Gi mnM mgxK…Z K‡i cvB,


 eq \f(15,4) p4 = s


ev, 
 eq \f(15,4) ( 24 = s [( p = 2]


ev, 
 eq \f(15 ( 16,4) = s 


( 
s = 60


( 
p = 2, r = 64 Ges s = 60 (Ans.)

eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(k – \f(x,3))7= k7 +  eq \b(\s(7,1))k6 eq \b(– \f(x,3)) +  eq \b(\s(7,2))k5  eq \b(– \f(x,3))2 +  eq \b(\s(7,3))k4  eq \b(– \f(x,3))3 +  eq \b(\s(7,4))k3  eq \b(– \f(x,3))4 + ... ... ...


GLv‡b, we¯—…wZwUi k3 Gi mnM =  eq \b(\s(7,4))  eq \b(– \f(x,3))4 


=  eq \f(7.6.5.4,1.2.3.4) .  eq \f(x4,34) =  eq \f(35,81) x4

cÖkœvbymv‡i,  eq \f(35,81) x4 = 560


ev, 
x4 = 560 (  eq \f(81,35)

ev, 
x4 = 1296


ev, 
x4 = (( 6)4     


(  
x = ( 6 (Ans.)
eq \o((((,cÖkœ(54) A = (1 + x)7, B = (1 ( x)8

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 2]
K.
eq \b(1 + \f(2,x))8 †K PZz_© c` ch©š— we¯—…Z Ki|
2
L.
B Gi we¯—…wZi Pvi c` ch©š— wbY©q K‡i D³ djvdj e¨envi K‡i (0.99)8 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
†`LvI †h, AB Gi we¯—…wZi x7 Gi mnM 35|
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë ivwk eq \b(1 + \f(2,x))8

c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
	
	
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	1
	
	1
	
	
	
	
	
	
	

	
	
	
	
	
	
	1
	
	2
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	
	
	

	
	
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	
	
	

	
	
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1
	
	

	
	1
	
	7
	
	21
	
	35
	
	35
	
	21
	
	7
	
	1
	

	1
	
	8
	
	28
	
	56
	
	70
	
	56
	
	28
	
	8
	
	1



( eq \b(1 + \f(2,x))8= 1 + 8eq \b(\f(2,x)) + 28 eq \b(\f(2,x))2  + 56  eq \b(\f(2,x))3 + ..........



= 1 +  eq \f(16,x) +  eq \f(112,x2) +  eq \f(448,x3) + ................. (Ans.)

eq \o((,L)
†`Iqv Av‡Q, B = (1 ( x)8

wØc`x Dccv`¨ e¨envi K‡i cvB,


(1 ( x)8 = 1 +  eq \b(\a(8,1)) (( x) +  eq \b(\a(8,2)) (( x)2 +  eq \b(\a(8,3)) (( x)3 + ...


= 1 ( 8x +  eq \f(8.7,1.2) x2 +  eq \f(8.7.6,1.2.3) (( x)3 + … … 


= 1 ( 8x + 28x2 ( 56x3 + … … (Ans.)


cÖkœg‡Z, (1 ( x)8 = (0.99)8


ev, 1 ( x = 0.99



ev, 1 ( 0.99 = x



ev, x = 0.01


D³ we¯—…wZ‡Z x = 0.01 ewm‡q cvB,

(1 ( 0.01)8 = 1 ( 8(0.01) + 28(0.01)2 ( 56(0.01)3 + … … 


= 1 ( 0.08 + 0.0028 ( 0.000056 + .......



= 0.9227 (Pvi `kwgK ¯’vb ch©š—) (Ans.)

eq \o((,M)
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(55) Q = (4 + x) ~4–1 GKwU wØc`x ivwk, 
 eq \f(xy logkxy,x + y) =  eq \f(yz logkyz,y + z) =  eq \f(zx logkzx,z + x) Ges h(x) = eq \b(1+x)\s\up6(\f(1,3)) + eq \b(1– x)\s\up6(\f(1,3))

(mgwš^Z Aa¨vq 9 I 10



[eW©vi MvW© cvewjK ¯‹zj G¨vÛ K‡jR, iscyi ( cÖkœ bs 3]
K.
h(x) = 2 eq \s\up7(\f(1,3)) n‡j †`LvI †h, x = 1
2
L.
Qn Gi we¯—…wZ‡Z Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y n‡j n Gi gvb Ges ga¨c` wbY©q Ki|
4
M.
†`LvI †h, xx = yy = zz
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, h(x) = eq \b(1+x)\s\up6(\f(1,3)) + eq \b(1– x)\s\up6(\f(1,3))

Ges h(x) = 2 eq \s\up5(\f(1,3))

Zvn‡j, eq \b(1+x)\s\up6(\f(1,3)) + eq \b(1– x)\s\up6(\f(1,3)) = 2 eq \s\up5(\f(1,3))

ev, {eq \b(1+x)\s\up6(\f(1,3)) + eq \b(1– x)\s\up6(\f(1,3))}3 =  eq \b(2)
3 [Nb K‡i]

ev,  eq \b\bc\{((1 + x))
3 +  eq \b\bc\{((1 ( x))
3 + 3.(1 + x) eq \s\up5(\f(1,3)) . (1 ( x)  eq \s\up5(\f(1,3))  eq \b\bc\{((1 + x)  + (1 ( x)  eq \s\up5(\f(1,3)))
 =  eq \b(2)
3

ev, 1 + x + 1 ( x + 3. eq \b(1 ( x2) eq \s\up5(\f(1,3)) .2 eq \s\up5(\f(1,3)) = 2


ev, 2 + 3 eq \b(1 ( x2) eq \s\up5(\f(1,3)) . 2 eq \s\up5(\f(1,3)) = 2


ev, 3(1 ( x2)  eq \s\up5(\f(1,3)) . 2 eq \s\up5(\f(1,3)) = 0


ev, (1 ( x2)  eq \s\up5(\f(1,3)) = 0


ev, 1 ( x2 = 0


ev, x2 = 1


( x = 1 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, Q = (4 + x) ~4–1 =  eq \f(4 + x, 4) = 1 +   eq \f(x,4)  

Zvn‡j, Qn =  eq \b(1 + \f(x,4))n

wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ....

cÖkœvbymv‡i,   eq \b(\s(n,2))

 eq \b(\f(1,4))2 = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)  


( 
n = 8 (Ans.)


GLv‡b n = 8 hv †Rvo msL¨v| 

( ga¨c` n‡e  eq \b(\f(8,2) + 1) ev 5 Zg c‡`i gvb|

( cÖ`Ë we¯—…wZi 5 ev (4 + 1) Zg c` = 8C4 (1)8 ( 4( eq \f(x,4))4


=  eq \f(8.7.6.5,1.2.3.4) ( eq \f(x,4))4 = 70  eq \f(x4,256) =  eq \f(35x4,128) (Ans.)

eq \o((,M)
awi,
 eq \f(xy logkxy,x + y) =  eq \f(yz logkyz,y + z) =  eq \f(zx logkzx,z + x)  = p 

Zvn‡j, logkxy =  eq \f(p(x + y),xy) 

ev,
logkx + logky = p eq \b(\f(1,y) + \f(1,x)) ... ... ... (i) 


Abyiƒcfv‡e, logky + logkz = p eq \b(\f(1,z) + \f(1,y)) ... ... ... (ii) 


Ges logkz + logkx = p eq \b(\f(1,x) + \f(1,z))  ... ... ... (iii) 


GLb, (i) + (ii) + (iii) †_‡K cvB, 

2(logkx + logky + logkz) = 2p eq \b(\f(1,x) + \f(1,y) + \f(1,z)) 

(
logkx + logky + logkz = p eq \b(\f(1,x) + \f(1,y) + \f(1,z)) ... ... ... (iv) 


Avevi, (iv) bs †_‡K (i) bs we‡qvM K‡i cvB, 


logkz = p eq \b(\f(1,z)) 

ev,
z logk​z = p 


(
logkzz = p 


(iv) bs †_‡K (ii) bs we‡qvM K‡i cvB, 

logkx = p eq \b(\f(1,x)) 

ev,
x logk​x = p 


(
logk​ xx = p  [( r logkp = logkpr] 


(iv) bs †_‡K (iii) bs we‡qvM K‡i cvB, 

logky = p eq \b(\f(1,y)) 

ev,
y logky = p 


(
logk​yy = p 


myZivs, logkxx = logkyy = logkzz 


(
xx = yy = zz  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(56) A = (1 + x)44 Ges B = (a + 3x)n `yBwU wØc`x ivwk 
Ges ƒ(x) =  eq \f(1,\r(x2 ( 1)) 
(mgwš^Z Aa¨vq 1 I 10

[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 3]
K.
ƒ(x) Gi †Wv‡gb wbY©q Ki|
2
L.
A Gi we¯—…wZ‡Z 21 Zg c` I 22 Zg c` mgvb n‡j, x Gi gvb wbY©q Ki|
4
M.
B = b +  eq \f(21,2) bx +  eq \f(189,4) bx2 + ... ... ... n‡j, a, b Ges n Gi gvb wbY©q Ki|
4
56 bs cÖ‡kœi mgvavb
eq \o((,K)
ƒ(x) =  eq \f(1,\r(x2 ( 1)) 

dvskb msÁvwqZ n‡e hw` I †Kej hw` x2 ( 1 > 0 nq|

A_©vr, x2 > 1 nq

GLb, x2 > 1 n‡e hLb, x < ( 1 A_ev x > 1


( †Wv‡gb, ƒ = {x : x ( ( Ges x < ( 1 A_ev( x > 1} (Ans.)
eq \o((,L) 
(1 + x)44-Gi we¯—…wZ‡Z 21Zg c`
= 44C20.144 ( 20.x20  = 44C20x20

(1 + x)44Gi we¯—…wZ‡Z 22Zg c` = 44C21.l44 ( 21.x21 = 44C21x21

kZ©g‡Z, 44C20​.x20 = 44C21.x21

ev, 
 eq \f(44!,(44 ( 20)! 20!) x20 =  eq \f(44!,(44 ( 21)! 21!) x21

ev, 
 eq \f(23! 21!,24! 20!) = x 


ev, 
 eq \f(23! 21 ( 20!,24 ( 23!20!) = x          [( n! = n(n ( 1)!]

ev, 
x =  eq \f(21,24) 


( 
x =  eq \f(7,8) (Ans.)
eq \o((,M) 
GLv‡b, cÖ`Ë wØc`x ivwk (a + 3x)n Gi we¯—…wZ, 

(a + 3x)n = an + nC1an(1(3x) + nC2an(2 (3x)2 + ( ( + (3x)n

myZivs, cÖkœvbymv‡i, an = b 
( ( (  (i)


nC1an–1(3x) =  eq \f(21,2) bx  
( ( (  (ii) 


Ges nC2 an–2(3x)2 =
[image: image4.wmf]2

bx

4

189


( ( ( (iii)


  GLb, (ii) bs n‡Z cvB,  n.
[image: image5.wmf]x

3

.

a

a

n

= 
[image: image6.wmf]bx

2

21

  [( nC1 = n]



ev, n. eq \f(b,a)  =  eq \f(7,2) b [ (i)  n‡Z]



( n =  eq \f(7a,2) ( ( (  (iv)


Avevi (iii) bs n‡Z cvB, nC2 an(2 (3x)2 =
[image: image7.wmf]2

bx

4

189



ev,  

[image: image8.wmf]2

2

2

n

bx

4

189

x

9

.

a

a

.

!

2

)

1

n

(

n

=

-



ev, 

[image: image9.wmf]2

)

1

n

(

n

-



 EMBED Equation.3  [image: image10.wmf]2

a

b

=
[image: image11.wmf]b

4

21

  [(i) bs n‡Z an = b]

ev, 
n(n–1). 
[image: image12.wmf]2

a

1

= 
[image: image13.wmf]2

21



ev, 
2n (n–1) = 21a2


ev,  2. eq \f(7a,2) 

 eq \b(\f(7a,2) ( 1) = 21a2    [(iv) bs n‡Z]

ev,  
 eq \f(7a ( 2,2) = 3a    [Dfqc¶‡K 7a Øviv fvM K‡i]

ev,  
7a ( 2 = 6a   ( a = 2


(iv) bs G a = 2 ewm‡q, n =  eq \f(7,2)  ( 2 = 7


(i) bs G a = 2, n = 7 ewm‡q, b = 27 = 128


AZGe a, b I n Gi wb‡Y©q gvb h_vµ‡g 2, 128 I 7|
eq \o((((,cÖkœ(57)  eq \b(2x ( \f(1,3x2))6  I  eq \b(x2 + \f(k,x))6  `yBwU wØc`x ivwk|
[bxjdvgvix miKvwi D”P we`¨vjq, bxjdvgvix ( cÖkœ bs 3]
K.
cÖ_g wØc`xi ga¨c` wbY©q Ki|
2
L.
cÖ_g wØc`xi we¯—…wZ‡Z x ewR©Z c` Ges Zvi gvb wbY©q Ki|
4
M.
wØZxq wØc`x ivwkwUi we¯—…wZ‡Z x3 Gi mnM 160 n‡j, k Gi gvb wbY©q Ki|
4
57 bs cÖ‡kœi mgvavb 
eq \o((,K)
cÖ_g wØc`x ivwkwU  eq \b(2x ( \f(1,3x2))6 

wØc`x ivwkwUi NvZ 6 hv †Rvo msL¨v|

( ga¨c` n‡e  eq \b(\f(6,2) + 1)  ev 4-Zg c`

( cÖ`Ë ivwkwUi wØc`x we¯—…wZi 4 ev (3 + 1) Zg c`



= 6C3(2x)6 ( 3  eq \b(( \f(1,3x2))3 



= ( 20 ( 23 ( x3 (  eq \f(1,27x6) 



= (  eq \f(160,27x3)  (Ans.)
eq \o((,L)
†`Iqv Av‡Q,  eq \b(2x ( \f(1,3x2))6 

wØc`x Dccv`¨ e¨envi K‡i cvB,

1g wØc`x we¯—…wZ = (2x)6 +  eq \b(\a(6,1)) (2x)5 eq \b(\f((1,3x2)) +  eq \b(\a(6,2)) (2x)4  eq \b(\f((1,3x2))2 +  eq \b(\a(6,3))  (2x)3 eq \b(\f((1,3x2))3 + ... ... 


= 64x6 + 6.32x5 .  eq \f((1,3x2) + 15.16x4 .  eq \f(1,9x4) + 20 . 8x3 .  eq \f((1,27x6) + ...

= 64x6 ( 64x3 +  eq \f(80,3) (  eq \f(160,27x3) + ... ...


we¯—…wZwU †_‡K †`Lv hvq †h, Z…Zxq c` x ewR©Z Ges D³ c‡`i gvb  eq \f(80,3) | (Ans.)
eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(x2 + \f(k,x))6 = (x2)6 + 6C1 (x2)5.  eq \b(\f(k,x)) + 6C2 (x2)4  eq \b(\f(k,x))2  + 

6C3. (x2)3.  eq \b(\f(k,x))3  + ......



= x12 + 6C1 x10. eq \f(k,x) + 6C2  x8. eq \f(k2,x2) + 6C3  x6. eq \f(k3,x3) + ......



= x12 + 6C1 x9k + 6C2 x6k2 + 6C3 x3k3 + .........


GLv‡b, we¯—…wZwUi x3 Gi mnM, 

6C3k3 =  eq \f(6.5.4,1.2.3) . k3 = 20 k3.


cÖkœvbymv‡i, 20k3 = 160


ev, 
k3 =  eq \f(160,20) 


ev, 
k3 = 8


ev, 
k3 = 23 


( 
k = 2  (Ans.)

eq \o((((,cÖkœ(58) (i)  eq \b(2 ( \f(x,4))8 I (ii)  eq \b(2x ( \f(k,2))5 `ywU wØc`x ivwk|

[Kzwgj­v wRjv ¯‹zj, Kzwgj­v  ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ (1 + 5x)5 Gi we¯—…wZ †ei Ki|
2
L.
(i) bs ivwkwU x3 ch©š— we¯—…Z Ki| Dnvi mvnv‡h¨ (1.9975)8 Gi Avmbœ gvb PviwU `kwgK ¯’vb ch©š— †ei Ki|
4
M.
(ii) bs Gi we¯—…wZ‡Z x3 Gi mnM 720 n‡j k Gi gvb wbY©q Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨,
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



( (1 + 5x)5 = 1 + 5.5x + 10(5x)2 + 10(5x)3 + 5(5x)4 + 1.(5x)5


= 1 + 25x + 250x2 + 1250x3 + 3125x4 + 3125x5

eq \o((,L)
 eq \b(2 ( \f(x,4))8 = 28 + 8C127  eq \b(( \f(x,4))1 + 8C2 26  eq \b(( \f(x,4))2 
+ 8C3 25  eq \b(( \f(x,4))3 + … …


= 256 ( 256x + 112x2 ( 28x3 + … … 


cÖkœg‡Z, 2 (  eq \f(x,4) = 1.9975



ev,  eq \f(x,4) = 0.0025



( x = 0.01


(  eq \b(2 ( \f(0.01,4))8 = 256 ( 256 ( 0.01 + 112 ( (0.01)2 ( 28(0.01)3 + … … 



= 253.4512 [Pvi `kwgK ¯’vb ch©š—] (Ans.)
eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(2x – \f(k,2))5 = (2x)5 + 5C1 (2x)4. eq \b(– \f(k,2)) + 5C2 (2x)3  eq \b(– \f(k,2))2
 + 5C3 (2x)2  eq \b(– \f(k,2))3 +  .......


= 32x5 + 5.16x4eq \b(– \f(k,2)) + 10.8x3eq \b(– \f(k,2))2 + 10.4x2eq \b(– \f(k,2))3 + ..

GLv‡b, we¯—…wZwUi x3 Gi mnM = 10.8. eq \b(– \f(k,2))2



= 80. eq \f(k2,4) = 20k2

cÖkœvbymv‡i, 20k2 = 720


ev, 
k2 = eq \f(720,20)

ev, 
k2 = 36


( 
k = ( 6 (Ans.)

eq \o((((,cÖkœ(59) (i) (2x + 1)(1 + (2x + 1)(2 + (2x + 1)(3 + ........ GKwU Amxg ¸‡YvËi aviv|
(ii)  eq \b(2 + \f(x,6))6 I  eq \b(2K ( \f(y,6))5  `yBwU wØc`x ivwk|

(mgwš^Z Aa¨vq 7 I 10

[Kzwgj­v gWvY© nvB ¯‹zj, Kzwgj­v ( cÖkœ bs 2]
K.
1g wØc`x ivwk‡K x3 ch©š— we¯—…Z Ki|
2
L.
hw` k3 Gi mnM 720 nq, Z‡e y Gi gvb wbY©q Ki|
4
M.
x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
59 bs cÖ‡kœi mgvavb
eq \o((,K)
1g wØc`x ivwk:  eq \b(2 + \f(x,6))6 

(  eq \b(2 + \f(x,6))6= 26 +  eq \b(\a(6,1))25 .  eq \f(x,6) +  eq \b(\a(6,2))24 .  eq \f(x2,36) +  eq \b(\a(6,3))23 .  eq \f(x3,216) + ..


= 64 + 6.32 .  eq \f(x,6) + 15.16. eq \f(x2,36) + 20.8. eq \f(x3,216) + .....



= 64 + 32x +  eq \f(20,3) x2 +  eq \f(20,27) x3 + .... (Ans.)
eq \o((,L)
 eq \b(2K ( \f(y,6))5 

= (2K)5 +  eq \b(\a(5,1)) (2K)4 .  eq \b(\f(( y,6)) +  eq \b(\a(5,2)) (2K)3 .  eq \b(\f((y,6))2 + ....


= 32K5 + 5.24.K4. eq \b(\f(( y,6)) + 10.23.K3. eq \f(y2,36) + ....


= 32K5 (  eq \f(40,3) K4.y +  eq \f(20,9) K3y2 + ...


( K3 Gi mnM =  eq \f(20,9) y2

kZ©g‡Z,  eq \f(20,9) y2 = 720



ev, y2 =  eq \f(720 ( 9,20) 


ev, y = 324



( y = (18 (Ans.)

eq \o((,M)
cvV¨eB‡qi Aa¨vq-7 Gi D`vniY 4(M) bs `ªóe¨| c„ôv-141
eq \o((((,cÖkœ(60) A =  eq \b(1 + \f(x,4))n  Ges B =  eq \b(x + \f(1,x2))6  `yBwU wØc`x ivwk


[mv‡eiv †mvenvb miKvwi evwjKv D”P we`¨vjq, eªvþYevwoqv ( cÖkœ bs 3]
K.
hw` n = 4 nq Zvn‡j A- †K c¨vm‡K‡ji wÎfzR m~‡Îi mvnv‡h¨ we¯—…Z Ki|
2
L.
B-Gi x-ewR©Z c` Ges 4_© c` ch©š— we¯—…Z Ki|
4
M.
A Gi we¯—…wZ‡Z Z…Zxq c‡`i mnM hw` 4_© c‡`i mn‡Mi wØ¸Y nq Z‡e n Gi gvb wbY©q Ki|
4
60 bs cÖ‡kœi mgvavb 
eq \o((,K)
A =  eq \b(1 + \f(x,4))4   [ n = 4]

c¨vm‡K‡ji wÎfzR n‡Z cvB,
	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1



(  eq \b(1 + \f(x,4))4 = 1 + 4 .  eq \f(x,4) + 6 eq \b(\f(x,4))2 + 4 .  eq \b(\f(x,4))3 + 1.  eq \b(\f(x,4))4 



= 1 + x +  eq \f(6x2,16) +  eq \f(4x3,64) +  eq \f(x4,256) 



= 1 + x +  eq \f(3x2,8) +  eq \f(x3,16) +  eq \f(x4,256)  (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-6 `ªóe¨| c„ôv 231
eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ...

cÖkœvbymv‡i,   eq \b(\f(1,4))2 

 eq \b(\s(n,2)) = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)    


( 
n  = 8

eq \o((((,cÖkœ(61) A = (1 ( 2y + y2)2. B =  eq \b(2x2 + \f(1,2x2))7 Ges 
F(x) =  eq \f(x2,x2 ( 16)
(mgwš^Z Aa¨vq 2 I 10

[gvZ…cxV miKvwi evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 2]
K.
cvm‡K‡ji wÎfzR e¨envi K‡i A Gi we¯—…wZ wbY©q Ki|
2
L.
F(x) †K AvswkK fMœvs‡k cÖKvk Ki|
4
M.
B Gi we¯—…wZi Z…Zxq I PZz_© c‡`i AbycvZ 4 : 15 n‡j x Gi gvb wbY©q Ki|
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


A = (1 ( 2y + y2)2 




= {(1 ( y)2}2 




= (1 ( y)4 


c¨vm‡K‡ji wÎfzR †_‡K cvB,
	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1



myZivs (1 ( y)4 = 1 + 4((y) + 6((y)2 + 4((y)3 + ((y)4 




= 1 ( 4y + 6y2 ( 4y3 + y4  (Ans.)

eq \o((,L)
†`Iqv Av‡Q,

F(x) = eq \f(x2,x2 ( 16) = eq \f(x2 ( 16 + 16,x2 ( 16) =  eq \f(x2 – 16,x2 – 16) +  eq \f(16,x2 – 16) 


= 1 + eq \f(16,(x + 4)(x ( 4))

awi, eq \f(16,(x + 4)(x ( 4)) ( eq \f(A,x + 4) + eq \f(B,x ( 4) ... ... (i)


(i) bs †K (x + 4)(x ( 4) Øviv ¸Y K‡i cvB,

16 ( A(x ( 4) + B(x + 4) ... ... (ii) 

(ii) bs G x = ( 4 ewm‡q cvB,

16 = A((4 ( 4) + B((4 + 4) 

ev, 
16 = ( 8A


( 
A = (2 

Avevi, (ii) bs G x = 4 ewm‡q cvB,

16 = A(4 ( 4) + B(4 + 4)


ev, 
16 = 8B


( 
B = 2 

A I B Gi gvb (i) bs G ewm‡q cvB,

eq \f(16,(x + 4)(x ( 4)) = eq \f((2,x + 4) + eq \f(2,x ( 4)

(  F(x) =  eq \f(x2,x2 – 16) = 1 ( eq \f(2,x + 4) + eq \f(2,x ( 4) hv AvswkK fMœvs‡k cÖKvwkZ iƒc|
eq \o((,M)
m„Rbkxj 7(L)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(62) A = (1 + ax)5(1 ( bx)4

[†dbx miKvix cvBjU D”P we`¨vjq, †dbx  ( cÖkœ bs 2]
K.
(1 ( bx)4 Gi we¯—…wZi x3 Gi mnM wbY©q Ki|
2
L.
x Gi Nv‡Zi EaŸ©µg Abymv‡i A †K x3 ch©š— we¯—…Z Ki| cÖvß djvd‡ji mvnv‡h¨ A Gi gvb wbY©q Ki, hLb x = 0.1.
4
M.
x h‡_ó ¶z`ª Ges x3 ev Zvi Dc‡ii NvZ eR©b K‡i cÖgvY Ki †h, A = 1 ( 11x + 26x2 hLb a = 1, b = 4
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
(1 ( bx)4 = 1 +  eq \b(\a(4,1)) (( bx) +  eq \b(\a(4,2))(( bx)2 +  eq \b(\a(4,3)) (( bx)3 
+  eq \b(\a(4,4)) (( bx)4


= 1 ( 4bx + 6b2x2 ( 4b3x3 + b4x4

( x3 Gi mnM ( 4b3 (Ans.)
eq \o((,L)
†`Iqv Av‡Q,

A = (1 + ax)5 (1 ( bx)4 



= (1 + 5ax + 10a2x2 + 10a3x3 + .....)



(1 ( 4bx + 6b2x2 ( 4b3x3 + .......)


( A = 1 + (5a ( 4b)x + (10a2 ( 20ab + 6b2)x2 




+ (10a3 ( 40a2b + 30ab2 ( 4b3) x3 




+ (5a4 ( 40a3b + 60a2b2 ( 20ab3 + b4)x4 + ... ...


x = 0.1 n‡j,

A = 1 + (5a ( 4b) (0.1) + (10a2 ( 20ab + 6b2) (0.1)2
+ (10a3 ( 40a2b + 30ab2 ( 4b3) (0.1)3


= 1 + 0.5a ( 0.4b + 0.1a2 ( 0.2ab + 0.06b2 + 0.01a3 ( 0.04a2b 




+ 0.03ab2 ( 0.004b3 (Ans.)

eq \o((,M)
x h‡_ó †QvU n‡j Ges x3 I Z`yaŸ© NvZmg~n D‡c¶v Ki‡j,

A = 1 + (5a ( 4b)x + (10a2 ( 20ab + 6b2)x2 [ÔLÕ n‡Z cÖvß]

a = 1 Ges b = 4 n‡j,

A = 1 + (5 ( 1 ( 4 ( 4)x + (10 ( 12 ( 20 ( 1 ( 4 + 6 ( 42)x2


= 1 + (5 ( 16)x + (10 ( 80 + 96)x2


= 1 ( 11x + 26x2  (cÖgvwYZ)
eq \o((((,cÖkœ(63)  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + .... GKwU aviv Ges 
Q = eq \b(x + \f(k,x2))n GKwU wØc`x ivwk|
(mgwš^Z Aa¨vq 7 I 10

[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 3]
K.
x = 1 n‡j avivwUi `kwU c‡`i mgwó wbY©q Ki|
2
L.
x Gi Dci wK kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
Q Gi we¯—…wZ‡Z PZz_© c` x gy³ n‡j n Gi gvb wbY©q Ki|
4
63 bs cÖ‡kœi mgvavb
eq \o((,K)
x = 1 n‡j avivwU,  eq \f(1,3.1 ( 1) +  eq \f(1,(3.1 ( 1)2)  +  eq \f(1,(3.1 ( 1)3) + ........




=  eq \f(1,2)  +  eq \f(1,22)  +  eq \f(1,23) + ...................


hvi cÖ_g c`, a =  eq \f(1,2) 

mvaviY AbycvZ, r =  eq \f(1,22) (  eq \f(1,2)  =  eq \f(1,2)  < 1


Avevi, ¸‡YvËi avivi cÖ_g n c‡`i mgwó, Sn =  eq \f(a(1 ( rn),1 ( r) 

( cÖ_g 10 c‡`i mgwó, S10 =  eq \f(\b(1 ( \f(1,210)),1 ( \f(1,2)) 
 =  eq \f(\f(1,2) \b(\f(210 ( 1,210)),\f(1,2)) 



=  eq \f(1024 ( 1,1024)  =  eq \f(1023,1024)  (Ans.)
eq \o((,L)
cÖ`Ë avivwU,  eq \f(1,3x ( 1) +  eq \f(1,(3x ( 1)2) +  eq \f(1,(3x ( 1)3) + .........


avivwUi 1g c`, a =  eq \f(1,3x ( 1)

mvaviY AbycvZ, r =  eq \f(1,(3x ( 1)2) (  eq \f(1,3x ( 1)  


=  eq \f(1,(3x ( 1)2) (  eq \f(3x ( 1,1)



=  eq \f(1,3x ( 1)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|

A_©vr,  eq \b\bc\|(\f(1,3x ( 1)) < 1


ev, ( 1 <  eq \f(1,3x ( 1) < 1

	( 
 eq \f(1,3x ( 1) < 1

ev, 
3x ( 1 > 1

ev, 
3x ( 1 + 1 > 1 + 1

ev, 
3x > 2

( 
x >  eq \f(2,3)
	A_ev,  eq \f(1,3x ( 1) > (1

ev, 
3x ( 1 < (1

ev, 
3x < (1 + 1

ev, 
3x < 0

( 
x < 0 



( x >  eq \f(2,3) A_ev x < 0 n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)


GLb, avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r) 



=  eq \f(\f(1,3x ( 1),1 ( \f(1,3x ( 1)) 



=  eq \f(\f(1,3x ( 1),\f(3x ( 1 ( 1,3x ( 1)) 




=  eq \f(1,3x ( 2) (Ans.)

eq \o((,M)
†`Iqv Av‡Q, Q =  eq \b(x + \f(k,x2))n

GLb,  eq \b(x + \f(k,x2))n = xn +  eq \b(\s(n,1))xn ( 1  eq \b(\f(k,x2)) +  eq \b(\s(n,2)) xn ( 2 .  eq \b(\f(k,x2))2
+  eq \b(\s(n,3)) xn ( 3 .  eq \b(\f(k,x2))3+ ...



= xn +  eq \b(\s(n,1)) kxn ( 3 +  eq \b(\s(n,2)) k2 .xn ( 6 +  eq \b(\s(n,3))k3 .xn ( 9 + ....

4_© c` x gy³ n‡j, n ( 9 = 0 n‡e|

( n = 9 (Ans.)

eq \o((((,cÖkœ(64) A = (1 + 2x)7 Ges B = (1 ( 2x)8


[Wv: Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 2]
K.
 eq \b(\s(n,2))  =  eq \b(\s(n,3)) n‡j n Gi gvb wbY©q Ki|
2
L.
B †K PZz_© c` ch©š— we¯—…Z Ki Ges D³ djvdj e¨envi K‡i (0.98)8 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
AB Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki|
4
64 bs cÖ‡kœi mgvavb 
eq \o((,K)
 eq \b(\s(n,2))  =  eq \b(\s(n,3)) 

ev,  eq \f(n!,(n ( 2)! ( 2!) =  eq \f(n!,(n ( 3)! ( 3!) 

ev,  eq \f(n!,(n ( 2) ( (n ( 3)! ( 2) =  eq \f(n!,(n ( 3)! ( 6) 

ev,  eq \f(1,(n ( 2) ( 2) =  eq \f(1,6) 

ev, 2n ( 4 = 6

ev, 2n = 10

ev, n = 5 (Ans.)
eq \o((,L)
B = (1 ( 2x)8

= 1 + 8C1 ((2x)1 +  8C2((2x)2 +  8C3((2x)3 +  ... ...

= 1 ( 16x + 112x2 ( 448x3 + ... ... ...


(1 ( 2x)8 †K (0.98)8 Gi mv‡_ Zzjbv K‡i cvB, 1 ( 2x=0.98



ev, 2x = 0.02



ev, x = .01

x = .01 we¯—…wZ‡Z ewm‡q cvB,

(0.98)8 = 1 ( 16 (.01) + 112(.01)2 ( 448(.01)3 + ... ...



= 0.8507 [Pvi `kwgK ¯’vb ch©š—] (Ans.)

eq \o((,M)
A = (1 + 2x)7

B = (1 ( 2x)8

( AB = (1 + 2x)7 (1 ( 2x)8


= (1 + 2x)7 (1 ( 2x)7 (1 ( 2x)



= (1 ( 4x2)7 (1 ( 2x)



= (1 ( 2x) {1 +  7C1((4x2)1 +  7C2((4x2)2 +  7C3((4x2)3 
+  7C4((4x2)4 + ... ... ...}

( cÖ`Ë we¯—…wZ †_‡K cvB, x7 Gi mnM = ( 2 (  7C3 ( ((4)3



= 4480 (Ans.)
eq \o((((,cÖkœ(65) A =  eq \b(1 + \f(x,2))8 Ges B =  eq \b(a ( \f(x,3))7 , a ( 0

[nvRx gynv¤§` gnwmb miKvix D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 2]
K.
A Gi cÖ_g Pvi c` ch©š— we¯—…Z Ki|
2
L.
B Gi we¯—…wZ‡Z a3 Gi mnM 560 n‡j, x Gi gvb wbY©q Ki|
4
M.
x Gi Nv‡Zi EaŸ©µgvbymv‡i (2 ( x)A †K x3 ch©š— we¯—…Z Ki| D³ djvdj e¨envi K‡i 1.9 ( (1.05)8 Gi gvb wbY©q Ki|
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 9(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 8(L) bs mgvavb Gi Abyiƒc|
eq \o((,M)
m„Rbkxj 9(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(66) (i)  eq \f(1,3x + 2) +  eq \f(1,(3x + 2)2) +  eq \f(1,(3x + 2)3) + ..... GKwU Amxg ¸‡YvËi aviv|
(ii) A =  eq \b(1 ( \f(x,3))3 I B =  eq \b(x + \f(2y,x))10 `yBwU wØc`x ivwk|

(mgwš^Z Aa¨vq 7 I 10

[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ A Gi we¯—…wZ wbY©q Ki|
2
L.
B Gi we¯—…wZ‡Z KZ Zg c` ga¨c` Ges ga¨c`wUi gvb wbY©q Ki|
4
M.
x Gi Dci Kx kZ© Av‡ivc Ki‡j (i) bs avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)

	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	



(
 eq \b(1 ( \f(x,3))3= 1 + 3  eq \b(( \f(x,3)) + 3  eq \b(( \f(x,3))2 +  eq \b(( \f(x,3))3



= 1 ( x +  eq \f(x2,3) (  eq \f(x3,27) (Ans.)

eq \o((,L)
we¯—…wZ‡Z n = 10 †Rvo msL¨v|

(
we¯—…wZwUi ga¨c` 1wU Ges Zv eq \b(\f(10,2) + 1) = 6 Zg c`|

( 
T5 + 1 = 10C5 x10 – 5 eq \b(\f(2y,x))5



= 10C5 x5. eq \f((2y)5,x5)



= eq \f(10.9.8.7. 6,5!) 25 y5



= 8064 y5 (Ans.)

eq \o((,M)
cÖ`Ë avivi cÖ_g c`, a =  eq \f(1,3x + 2)

cÖ`Ë avivi mvaviY AbycvZ, r = eq \f(1,3x+ 2 )

GLb, avivwUi AmxgZK mgwó _vK‡e hw`I †Kej hw` 

|r| < 1 ev, eq \b\bc\|(\f(1,3x + 2))< 1 nq A_©vr – 1 < eq \f(1,3x + 2) < 1


( 
– 1 < eq \f(1,3x+ 2)
A_ev, eq \f(1,3x+ 2) < 1


ev, 
– 1 > 3x + 2
ev, 3x + 2 > 1


ev, 
– 1 – 2 > 3x + 2 – 2
ev, 3x + 2 – 2 > 1 – 2


ev, 
– 3 > 3x  
ev, 3x > – 1


( 
x < – 1
( x > – eq \f(1,3)

( 
wb‡Y©q kZ©: x < – 1 A_ev, x > – eq \f(1,3) (Ans.)

Avevi, avivwUi AmxgZK mgwó, S( = eq \f(a,1 – r)


= eq \f(\f(1,3x + 2),1 – \f(1,3x+ 2))    eq \b\bc\[(( a = \f(1,3x + 2))


=  eq \f(1,3x + 2) (  eq \f(3x + 2,3x + 1)  = eq \f(1,3x + 1) (Ans.)

eq \o((((,cÖkœ(67) f(x) = ln  eq \f(4 + x,4 ( x) Ges B =  eq \b(1 + \f(x,4))n.
(mgwš^Z Aa¨vq 9 I 10

[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 3]
K.
cÖgvY Ki †h, 0! = 1.
2
L.
B Gi we¯—…wZ‡Z Z…Zxq c‡`i mnM PZz_© c‡`i mn‡Mi wØ¸Y n‡j n Gi gvb wbY©q Ki| we¯—…wZi ga¨c` wbY©q Ki|
4
M.
f(x) dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|
4
67 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb,  eq \b(\s(n,n))  =  eq \f(n!,n!(n – n)!) 


ev, 1
=  eq \f(n!,n!0!) =  eq \f(1, 0!)

ev, 0! = 1 (cÖgvwYZ)
eq \o((,L) 
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 + \f(x,4))n= 1 + eq \b(\s(n,1)) eq \b(\f(x,4)) +  eq \b(\s(n,2))

eq \b(\f(x,4))2+ eq \b(\s(n,3))  eq \b(\f(x,4))3 + ...

cÖkœvbymv‡i,   eq \b(\s(n,2))

 eq \b(\f(1,4))2 = 2  eq \b(\s(n,3))  eq \b(\f(1,4))3 

ev, 
 eq \f(n(n ( 1),1.2) = 2.  eq \f(n(n ( 1)(n ( 2),1.2.3) .  eq \f(1,4)

ev, 
 eq \f(1,2) =   eq \f(n ( 2,12)

ev, 
2n ( 4 = 12


ev, 
2n = 16


ev, 
n =  eq \f(16,2)  


( 
n = 8 (Ans.)


†h‡nZz n †Rvo msL¨v ZvB ga¨c` n‡e  eq \b(\f(n,2) + 1) Zg 

ev  eq \b(\f(8,2) + 1) Zg ev (4 + 1) Zg c`

( ga¨c` = 8C4 eq \b(\f(x,4))4 =  eq \f(35x4,128)
eq \o((,M)  
awi,  eq y = ((x) = (n \f(4 + x,4 ( x) 

†h‡nZz jMvwi`g dvskb ïaygvÎ abvÍK ev¯—e msL¨vi Rb¨ msÁvwqZ nq|

( 
 eq \f(4 + x,4 ( x) > 0  hw` (i) 4 + x > 0  Ges 4 ( x > 0 nq

A_ev (ii) 4 + x < 0 Ges 4 ( x < 0 nq|

(i) bs n‡Z cvB, x > ( 4 Ges (x > ( 4


ev,
x > ( 4 Ges x < 4


( 
†Wv‡gb = {x : – 4 < x} Ges  (x : x < 4}




= ((4, () ( (( (, 4) = ( (4, 4)


(ii) bs n‡Z cvB, x < ( 4 Ges  (x < ( 4


ev,
x < ( 4 Ges x > 4


( 
†Wv‡gb
= {x : x < (4} ( (x : x > 4} = (

( 
cÖ`Ë dvsk‡bi †Wv‡gb

D( = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = ((4, 4) ( ( = ((4, 4)


awi,  eq y = ((x) =  (n \f(4 + x,4 ( x) 

ev,
ey =  eq \f(4 + x,4 ( x) 

ev,
4 + x = 4ey ( xey

ev,
x(1 + ey) = 4(ey ( 1)


ev,
x =  eq \f(4(ey ( 1),ey + 1)

y Gi mKj ev¯—e gv‡bi Rb¨ x Gi gvb ev¯—e nq|

( 
cÖ`Ë dvs‡k‡bi †iÄ  R( = (

†Wv‡gb D( = (–4, 4) Ges †iÄ R( = (
eq \o((((,cÖkœ(68)  eq \b(2 + \f(x,4))6  Ges  eq \b(k ( \f(y,4))5  `ywU wØc`x ivwk|

 [Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 3]
K.
1g ivwk‡K x3 ch©š— we¯—…Z Ki|
2
L.
ÔKÕ Gi mvnv‡h¨ (1.9975)6 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
M.
2q ivwkwUi we¯—…wZ‡Z k3 Gi mnM 160 n‡j, y Gi gvb wbY©q Ki|
4
68 bs cÖ‡kœi mgvavb
eq \o((,K)
1g wØc`x ivwk:  eq \b(2 + \f(x,4))6

( eq \b(2 + \f(x,4))6 = 26 +  eq \b(\s(6,1)) 25 .  eq \f(x,4) +  eq \b(\s(6,2)) . 24 .  eq \b(\f(x,4))2 +  eq \b(\s(6,3)) 23  eq \b(\f(x,4))3+...

= 64 + 6 ( 32 ( eq \f(x,4) + 15 ( 16 ( eq \f(x2,16) + 20 ( 8 ( eq \f(x3,64) + ... ... 

= 64 + 48x + 15x2 +  eq \f(5,2) x3 + ... ... ... (Ans.)

eq \o((,L) 
wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(2 + \f(x,4))6= 26 +   eq \b(\o(6,1)). 25. eq \b(\f(x,4))  +  eq \b(\o(6,2)).24.eq \b(\f(x,4))2

+  eq \b(\o(6,3)).23.  eq \b(\f(x,4))3  + ....


= 64 + 6.32 .  eq \f(x,4) +  eq \f(6.5,1.2)  . 16.  eq \f(x2,16) +  eq \f(6.5.4,1.2.3) . 8.  eq \f(x3,64) + ....



= 64 + 48x + 15x2 +  eq \f(5,2) x3 + ...... (Ans.)

GLv‡b, 2 +  eq \f(x,4) = 1. 9975


ev, 
  eq \f(x,4) = 1.9975 – 2 = – 0.0025


ev,  
x = (– 0.0025) ( 4


(   
x = ( 0.01


GLb, x = – 0.01 ewm‡q cvB,

 eq \b\bc\{(2 + \f((–0.01),4))6 = 64 + 48 (– 0.01) + 15(– 0.01)2 

+  eq \f(5,2)(– 0.01)3 + .........


( 
(1.9975)6 = 63.5215 [Pvi `kwgK ¯’vb ch©š—]  (Ans.)
eq \o((,M)
wØc`x we¯—…wZi mvnv‡h¨,

  eq \b(k ( \f(y,4))5 = k5 +  eq \b(\s(5,1)) k4  eq \b(\f(( y,4))1 +  eq \b(\s(5,2)) k3  eq \b(\f(( y,4))2+ ........


= k5 ( 5k4.  eq \f(y,4) + 10.k3.  eq \f(y2,16) ( ... ... 


cÖkœg‡Z,  eq \f(10,16) y2 = 160


ev, 
y2 =  eq \f(160 ( 16,10)

ev, 
y2 = 256


ev, 
y = ( eq \r(256)

( 
y = ( 16 (Ans.)

eq \o((((,cÖkœ(69) (i)  eq \b(a2 ( 2 + \f(1,a2))5 Ges
(ii) (4x ( 3)(1 + (4x ( 3)(2 + (4x ( 3)(3 + .... GKwU aviv

(mgwš^Z Aa¨vq 5, 7 I 10

[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 2]
K.
7x = (343)y n‡j y : x wbY©q Ki|
2
L.
(i) Gi a ewR©Z c‡`i gvb wbY©q Ki|
4
M.
x Gi Dci wK kZ© Av‡ivc Ki‡j (ii) bs avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


7x = (343)y


ev, 7x = (73)y


ev, 7x = 73y



ev, x = 3y



ev,  eq \f(x,y) =  eq \f(3,1) 


ev,  eq \f(y,x) =  eq \f(1,3) 


( y : x = 1 : 3 (Ans.)
eq \o((,L)
wØc`x ivwkwU,  eq \b(a2 ( 2 + \f(1,a2))5 


=  eq \b\bc\{((a)2 ( 2.a.\f(1,a) + \b(\f(1,a))2)5 


=  eq \b\bc\{(\b(a ( \f(1,a))2)5 


=  eq \b(a ( \f(1,a))10 

GLb,  eq \b(a ( \f(1,a))10= a10 + 10C1a10(1  eq \b(( \f(1,a))1+ 10C2 a10(2 .  eq \b(( \f(1,a))2 + 

.... + 10C5 a10(5 .  eq \b(( \f(1,a))5 ... ... +  eq \f(1,a10) 


= a10 + 10C1  eq \b(( \f(1,a))a9 + 10C2 a8  eq \b(( \f(1,a))2  + .... 

+ 10C5 a5 . a(5 ((1)5 + .... +  eq \f(1,a10) 


= a10 + 10C1 a9  eq \b(( \f(1,a)) + 10C2a8  eq \b(( \f(1,a))2  + ...... 

+ 10C5 ((1)5 + ..... +  eq \f(1,a10) 

we¯—…wZ †_‡K, a ewR©Z c‡`i gvb = 10C5((1)5 = ( 252 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

avivwU,  eq \f(1,4x ( 3) +  eq \f(1,(4x ( 3)2) +  eq \f(1,(4x ( 3)3) + .......


avivwUi 1g c`, a =  eq \f(1,4x ( 3) 

mvaviY AbycvZ, r =  eq \f(1,(4x ( 3)2) (  eq \f(1,(4x ( 3)) =  eq \f(1,4x ( 3) 

avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw` |r| < 1



ev,  eq \x\le\ri(\f(1,4x ( 3)) < 1 nq


ev, ( 1 <  eq \f(1,4x ( 3) < 1

	nq,  eq \f(1,4x ( 3) > ( 1

ev, 4x ( 3 < ( 1

ev, 4x < 2

( x <  eq \f(1,2) 
	A_ev,
 eq \f(1,4x ( 3) < 1

ev, 4x ( 3 > 1

ev, 4x > 4

( x > 1



( wb‡Y©q kZ©: x <  eq \f(1,2)  A_ev x > 1 (Ans.)


AmxgZK mgwó, S( =  eq \f(a,1 ( r) 


=  eq \f(\f(1,4x ( 3),1 ( \f(1,4x ( 3)) 


=  eq \f(\f(1,4x ( 3),\f(4x ( 3 ( 1,4x ( 3)) 


=  eq \f(1,4x ( 4) 


=  eq \f(1,4(x ( 1))  (Ans.)

eq \o((((,cÖkœ(70) B = (p + qx)6, C = (q ( px)7
9 + 99 + 999 + … … 
(mgwš^Z Aa¨vq 6, 7 I 10

[weGGd kvnxb K‡jR, kg‡kibMi, †gŠjfxevRvi ( cÖkœ bs 1]
K.
x ( 6 ( 3x + 4 AmgZvwUi mgvavb †mU wbY©q Ki|
2
L.
avivwUi cÖ_g n msL¨K c‡`i †hvMdj wbY©q Ki|
4
M.
p = 1, q = 2 n‡j BC Gi we¯—…wZ‡Z x6 Gi mnM wbY©q Ki|
4
70 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

x ( 6 ( 3x + 4


ev, x ( 3x ( 6 ( 4


ev, ( 2x ( 6 ( 4


ev, 2x + 6 ( ( 4


ev, 2x ( ( 4 ( 6


ev, 2x ( ( 10


( x ( ( 5


( wb‡Y©q mgvavb: x ( ( 5


( wb‡Y©q mgvavb †mU: {x ( ( : x ( ( 5} (Ans.)
eq \o((,L)
9 + 99 + 999 + … … 

avivwUi 1g n c‡`i †hvMdj,

Sn = 9 + 99 + 999 + … … + n Zg c`


= (10 ( 1) + (100 ( 1) + (1000 ( 1) + … … + n Zg c`


= (10 + 100 + 1000 + … … + n Zg c`) ( (1 + 1 + 1 + … … + n Zg c`)


= (10 + 102 + 103 + … … + n Zg c`) ( n



=  eq \f(10(10n ( 1),10 ( 1) ( n



=  eq \f(10,9) (10n ( 1) ( n (Ans.)

eq \o((,M)
m„Rbkxj 12(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(71) A = (2 + x)m, B = (2 ( x)n.
(mgwš^Z Aa¨vq 5, 7 I 10

[gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi  ( cÖkœ bs 3]
K.
mgvavb K‡iv: 27y ( 3 = 37y ( 3.
2
L.
m =  eq \f(1,3), n =  eq \f(1,3) Ges A + B =  eq \r(3,4) n‡j, x Gi gvb wbY©q K‡iv|
4
M.
m = 8, n = 7 n‡j, AB Gi we¯—…wZ‡Z x7 Gi mnM wbY©q K‡iv|
4
71 bs cÖ‡kœi mgvavb
eq \o((,K)
27y ( 3 = 37y ( 3

ev,  eq \f(27y ( 3,37y ( 3) = 1


ev,  eq \b(\f(2,3))7y ( 3 =  eq \b(\f(2,3))0 [( a0 = 1]


ev, 7y ( 3 = 0


( y =  eq \f(3,7) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, A = (2 + x)m, B = (2 ( x)n

GLb, A + B =  eq \r(3,4)

ev, (2 + x)m + (2 ( x)n =  eq \r(3,22)

ev, (2 + x) eq \s\up5(\f(1,3)) + (2 ( x) eq \s\up5(\f(1,3)) = 2 eq \s\up5(\f(2,3))  eq \b\bc\[(( m = n = \f(1,3))

ev,  eq \b\bc\{((2 + x))
3 +  eq \b\bc\{((2 ( x))
3 + 3.(2 + x) eq \s\up5(\f(1,3)) (2 ( x) eq \s\up5(\f(1,3))  eq \b\bc\{((2 + x) ( (2 ( x) eq \s\up5(\f(1,3)))
 =  eq \b(2)
3 [Nb K‡i]

ev, 2 + x + 2 ( x + 3 eq \b\bc\{((2 + x)(2 ( x)) eq \s\up5(\f(1,3))  eq \b\bc\{(2)
 = 22

ev, 3(4 ( x2)  eq \s\up5(\f(1,3)) . 2 eq \s\up5(\f(2,3))  = 4 ( 4


ev, (4 ( x2)  eq \s\up5(\f(1,3)) = 0


ev, 4 ( x2 = 0


ev, x2 = 4


( x = ( 2 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, A = (2 + x)m = (2 + x)8

Ges B = (2 ( x)n = (2 ( x)7

GLb, AB = (2 + x)8 (2 ( x)7


= (2 + x)(2 + x)7(2 ( x)7


= (2 + x){(2 + x)(2 ( x)}7


= (2 + x)(4 ( x2)7

GLb, AB = (2 + x)(4 ( x2)7


= (2 + x)(16384 ( 28672x2 + 21504x4 ( 8960x6 + …)


( x7 Gi mnM = ( 8960 (Ans.)

eq \o((((,cÖkœ(72) (i) M = logx eq \r(64)  (ii) N =  eq \b(2 ( \f(x,2))6
(iii) a = 1 + logxyz; b = 1 + logyzx; c = 1 + logzxy

(mgwš^Z Aa¨vq 9 I 10

[ewikvj wRjv ¯‹zj, ewikvj ( cÖkœ bs 3]
K.
M = 1  eq \f(1,3) n‡j x Gi gvb KZ?
2
L.
†`LvI †h, abc = ab + bc + ca
4
M.
N-Gi c~Y© we¯—…wZ †jL Ges D³ we¯—…wZi mvnv‡h¨ (1.995)6 Gi gvb cuvP `kwgK ¯’vb ch©š— wbY©q Ki|
4
72 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, M = 1  eq \f(1,3)

ev,
logx  eq \r(64) =  eq \f(4,3)

ev,
x eq \s\up5(\f(4,3)) =  eq \r(64)

ev,
x eq \s\up5(\f(4,3)) = 8 = 23 


ev,
 eq \b(x\s\up5(\f(4,3))) eq \s\up10(\f(3,4)) = (23) eq \s\up6(\f(3,4)) 


(
x = 2 eq \s\up6(\f(9,4)) (Ans.)
eq \o((,L)
†`Iqv Av‡Q, a = 1 + logxyz


ev,
a = logxx + logxyz


ev,
a = logxxyz


ev,
xa = xyz


ev,
x =  eq (xyz)\s\up6(\f(1,a)) ............... (i)


Abyiƒcfv‡e, y =  eq (xyz)\s\up6(\f(1,b)) ............. (ii)


         Ges  z =  eq (xyz)\s\up6(\f(1,c)) ............... (iii)


(i) ( (ii) ( (iii)  †_‡K cvB,

xyz =  eq (xyz)\s\up6(\f(1,a)) . eq (xyz)\s\up6(\f(1,b)) . eq (xyz)\s\up6(\f(1,c)) 

ev,
(xyz)1 =  eq (xyz)\s\up6(\f(1,a) + \f(1,b) + \f(1,c))

ev,
 eq \f(1,a) + \f(1,b) + \f(1,c) = 1 

ev,
 eq \f(bc + ca + ab,abc) = 1  


ev,
ab + bc + ca = abc (†`Lv‡bv n‡jv)
eq \o((,M)
†`Iqv Av‡Q, N =  eq \b(2 ( \f(x,2))6

wØc`x we¯—…wZ e¨envi K‡i cvB,

N =26 + 6C1 25  eq \b(( \f(x,2)) + 6C2 24  eq \b(( \f(x,2))2 + 6C3 23  eq \b(( \f(x,2))3 



+ 6C4 22  eq \b(( \f(x,2))4 + 6C5 21  eq \b(( \f(x,2))5 +  eq \b(( \f(x,2))6


=  eq \f(x6,64) (  eq \f(3x5,8) +  eq \f(15x4,4) ( 20x3 + 60x2 ( 96x + 64


GLb, 2 (  eq \f(x,2) = 1.995


ev,
 eq \f(x,2) = 2 ( 1.995 = 0.005


(
x = 0.01



x = 0.01 ewm‡q cvB,

 eq \b(2 ( \f(x,2))6=  eq \f((0.01)6,64) (  eq \f(3(0.01)5,8) +  eq \f(15(0.01)4,4) ( 20(0.01)3 

+ 60(0.01)2 ( 96(0.01) + 64


(
(1.995)6 = 63.04598 (Ans.)

eq \o((((,cÖkœ(73) ƒ(x) =  eq \f(1,2x + 1), g(x) =  eq \b(1 ( \f(x2,4))
(mgwš^Z Aa¨vq 7 I 10

[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 2]
K.
a + ar + ar2 + ar3 + ... ... GB avivwUi, S( =  eq \f(a,1 ( r) hLb, |r| < 1 hyw³ †`LvI|
2
L.
ƒ(x) + {ƒ(x)}2 + {ƒ(x)}3 + ....,  x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e?
4
M.
†`LvI †h, {g(x)}8 Gi we¯—…wZ‡Z x3 I x6 Gi mnMØ‡qi cv_©K¨  eq \f(7,8)|
4
73 bs cÖ‡kœi mgvavb
eq \o((,K)
a + ar + ar2 + ar3 + ..... GB avivwUi n Zg AvswkK mgwó,


Sn = a + ar + ar2 + ... ... + arn ( 1


= a .  eq \f(1 ( rn,1 ( r) hLb r < 1



= a .  eq \f(rn ( 1,r ( 1), hLb r > 1


GLb |r| < 1 n‡j A_©vr, ( 1 < r < 1 n‡j n Gi gvb e„w× Ki‡j

|rn| Gi gvb n«vm cvq Ges n Gi gvb h‡_ó eo Ki‡j (n ( ( n‡j) |rn| Gi gvb 0 Gi KvQvKvwQ nq|

d‡j Sn Gi cÖvš—xq gvb, Sn =  eq \f(a(1 ( rn),1 ( r) =  eq \f(a,1 ( r) (  eq \f(arn,1 ( r) =  eq \f(a,1 ( r)

Amxg avivwUi mgwó, S( =  eq \f(a,1 ( r)
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1,2x + 1)

cÖ`Ë avivwU, ƒ(x) + {ƒ(x)}2 + {ƒ(x)}3 + .... ... =  eq \f(1,2x + 1) 
+  eq \f(1,(2x + 1)2) +  eq \f(1,(2x + 1)3) +  ......


cÖ`Ë avivi 1g c`, a =  eq \f(1,2x + 1) 


mvaviY AbycvZ, r =  eq \f(1,(2x + 1)2)   eq \f(1,(2x + 1)) =  eq \f(1,2x + 1)

GLb, avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw` |r| < 1 


ev,  eq \b\bc\|(\f(1,2x + 1))< 1 nq|

A_©vr –1<  eq \f(1,2x + 1) < 1 


¯ –1 <  eq \f(1,2x + 1) 
A_ev,  eq \f(1,2x + 1) < 1 


ev, –1 > 2x + 1
ev, 2x + 1 > 1 


ev, –1 – 1 > 2x + 1 – 1
ev, 2x + 1 – 1 > 1 – 1 


ev, –2 > 2x 
ev, 2x > 0 


¯ x < –1
¯ x > 0 


¯ wb‡Y©q kZ©: x < –1 A_ev x > 0 (Ans.) 

eq \o((,M)
†`Iqv Av‡Q, g(x) = 1 (  eq \f(x2,4)

( {g(x)}8 =  eq \b(1 ( \f(x2,4))8

wØc`x Dccv`¨ e¨envi K‡i cvB,

 eq \b(1 ( \f(x2,4))8 =  eq \b(\s(8,0))  eq \b(( \f(x2,4))0 +  eq \b(\s(8,1))  eq \b(\f((x2,4))1 +  eq \b(\s(8,2))

 eq \b(\f((x2,4))2
+  eq \b(\s(8,3))  eq \b(\f((x2,4))3 + ..........


= 1 + 8. eq \b(\f((x2,4)) + 28. eq \f(x4,16) + 56 . eq \f((x6,64) + ........... 


= 1 ( 2x2 +  eq \f(7x4,4) (  eq \f(7,8) x6 + .................

(  eq \b(1 ( \f(x2,4))8= 1 ( 2x2 + 0.x3 +  eq \f(7,4)x4 (  eq \f(7,8) x6 + .............


GLv‡b  eq \b(1 ( \f(x2,4))8 Gi we¯—…wZ‡Z x3 Gi mnM 0 Ges x6 Gi mnM (  eq \f(7,8)
(  eq \b(1 ( \f(x2,4))8 Gi we¯—…wZ‡Z x3 Ges x6 Gi 

mn‡Mi cv_©K¨ = 0 (  eq \b(– \f(7,8))=  eq \f(7,8)  (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(74)  (a + 2x)6,  eq \b(K + \f(x,4))5 I  eq \b(2 ( \f(x,2))7  wZbwU wØc`x ivwk|


[D`qb gva¨wgK we`¨vjq, ewikvj ( cÖkœ bs 2]
K.
cÖ_g ivwk‡Z a = 1 n‡j, c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ we¯—…wZwU wbY©q Ki|
2
L.
wØZxq wØc`x ivwki we¯—…wZ‡Z K3 Gi mnM 160 n‡j x Gi gvb wbY©q Ki|
4
M.
x Gi Nv‡Zi EaŸ©µg Abymv‡i Z…Zxq wØc`x ivwki we¯—…wZi cÖ_g PviwU c` wbY©q Ki| D³ we¯—…wZi mvnv‡h¨ (1.9975)7 Gi gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
74 bs cÖ‡kœi mgvavb 
eq \o((,K)
a = 1 n‡j cÖ_g ivwkwU (1 + 2x)6 c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨
	n = 0
	
	
	
	
	
	
	1
	
	
	
	
	
	

	n = 1
	
	
	
	
	
	1
	
	1
	
	
	
	
	

	n = 2
	
	
	
	
	1
	
	2
	
	1
	
	
	
	

	n = 3
	
	
	
	1
	
	3
	
	3
	
	1
	
	
	

	n = 4
	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	

	n = 5
	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	

	n = 6
	1
	
	6
	
	15
	
	20
	
	15
	
	6
	
	1



( (1 + 2x)6 = 1 + 6(2x) + 15(2x)2 + 20(2x)3 + 15(2x)4 + 6(2x)5 + (2x)6


= 1 + 12x + 60x2 + 160x3 + 240x4 + 192x5 + 64x6 (Ans.)

eq \o((,L)
wØZxq ivwkwU,


 eq \b(K + \f(x,4))5 = K5 + 5C1K4  eq \b(\f(x,4))1 + 5C2K3  eq \b(\f(x,4))2 + ... ...




= K5 + 5C1K4 .  eq \f(x,4) + 5C2. K3 .  eq \f(x2,16) + ... ...

GLv‡b, K3 Gi mnM = 5C2 eq \f(x2,16) 

cÖkœg‡Z,


5C2 eq \f(x2,16) = 160

ev,  eq \f(5 ( 4,2 ( 1) (  eq \f(x2,16) = 160

ev, x2 = 256

( x = ( 16
eq \o((,M)
Z…Zxq ivwkwU‡K we¯—…wZ K‡i cvB,

 eq \b(2 ( \f(x,2))7= 27 + 7C1 26 .  eq \b(( \f(x,2))1+ 7C2 25  eq \b(( \f(x,2))2
+ 7C3 24.  eq \b(( \f(x,2))3+ ...



= 128 ( 224x + 168x2 ( 70x3 + ... ... (Ans.)


GLv‡b, 2 (  eq \f(x,2)  = 1.9975


ev, 2 ( 1.9975 =  eq \f(x,2) 


( x = .005

GLb we¯—…wZwU‡Z x = 0.005 ewm‡q cvB,

 eq \b(2 ( \f(0.005,2))7 = 128 (224 ( 0.005 + 168 ( (0.005)2 (70 
( (0.005)3 + ...




= 128 ( 1.12 + 4.2 ( 10(3 ( 8.75 ( 10(6 + ... 

( (1.9975)7 = 126.8842 (Pvi `kwgK ¯’vb ch©š—) (Ans.)
eq \o((((,cÖkœ(75) A = (1 + x)44 Ges B = (2 ( x) (1 + px)8

(mgwš^Z Aa¨vq 7 I 10

[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvVx ( cÖkœ bs 3]
K.
†Kvb avivi n Zg c` Un =  eq \f(1,n(n + 1)) n‡j avivwU wbY©q Ki|
2
L.
A Gi we¯—…wZ‡Z 21 Zg c` I 22 Zg c` mgvb n‡j x Gi gvb wbY©q Ki|
4
M.
B Gi x3 ch©š— we¯—…wZi gvb 2 + 7x + 10x2 + qx3 n‡j p I q Gi gvb wbY©q Ki|
4
75 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, Un =  eq \f(1,n(n + 1))
(
cÖ_g c`, U1 =  eq \f(1,1(1 + 1)) =  eq \f(1,2)

wØZxq c`, U2 =  eq \f(1,2(2 + 1)) =  eq \f(1,6)

Z…Zxq c`, U3 =  eq \f(1,3(3 + 1)) =  eq \f(1,12)

PZz_© c`, U4 =  eq \f(1,4(4 + 1)) =  eq \f(1,20)
(
avivwU:  eq \f(1,2) +  eq \f(1,6) +  eq \f(1,12) +  eq \f(1,20) + ...... (Ans.)

eq \o((,L)
†`Iqv Av‡Q, A = (1 + x)44 


GLb, (1 + x)44 Gi we¯—…wZ‡Z 21Zg c` = 44C20.144 ( 20.x20  



= 44C20x20

(1 + x)44Gi we¯—…wZ‡Z 22Zg c` = 44C21.l44 ( 21.x21 


= 44C21x21

kZ©g‡Z,


44C20​.x20 = 44C21.x21

ev, 
 eq \f(44!,(44 ( 20)! 20!) x20 =  eq \f(44!,(44 ( 21)! 21!) x21

ev, 
 eq \f(23! 21!,24! 20!) = x 


ev, 
 eq \f(23! 21 ( 20!,24 ( 23!20!) = x          [( n! = n(n ( 1)!]

ev, 
x =  eq \f(21,24) 


( 
x =  eq \f(7,8) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, B = (2 ( x) (1 + px)8 


wØc`x we¯—…wZi mvnv‡h¨ cvB,

(2 ( x) (1 + px)8 = (2 ( x)
  eq \b\bc\[(1 + 8C1 (px) + 8C2 (px)2 + 8C3 (px)3 + .....)

= (2 ( x) [1 + 8px + 28p2x2 + 56p3x3 + .....]


=  2 + 16px + 56p2x2 + 112p3x3( x ( 8px2 ( 28p2x3 
( 56p3x4 ( ....


= 2 + (16p ( 1)x + (56p2 ( 8p) x2 + (112p3 ( 28p2) x3 + ....


cÖkœg‡Z, 


2 + (16p ( 1)x + (56p2 ( 8p) x2 + (112p3 ( 28p2)x3 



= 2 + 7x + 10x2 + qx3 


( 
16p ( 1 = 7 


( p =  eq \f(1,2)

Ges 112p3 ( 28p2 = q


ev, 
112  eq \b(\f(1,2))3 ( 28 eq \b(\f(1,2))2 = q


ev, 
q = 14 ( 7


ev, 
q = 7


( p =  eq \f(1,2) , q = 7 (Ans.)
eq \o((((,cÖkœ(76) A =  eq \b(1 + \f(x,2))8 Ges B =  eq \b(a ( \f(x,2))7 ; a ( 0


[cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx  ( cÖkœ bs 3]
K.
A Gi cÖ_g Pvi c` ch©š— we¯—…wZ Ki|
2
L.
B Gi we¯—…wZ‡Z a3 Gi mnM 560 n‡j x Gi gvb wbY©q Ki|
4
M.
x Gi Nv‡Zi EaŸ©µg Abymv‡i (2 ( x)A †K x3 ch©š— we¯—…Z Ki| D³ djvdj e¨envi K‡i 1.9 ( (1.05)8 Gi gvb wbY©q Ki|
4
76 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 9(K) bs mgvavb `ªóe¨|
eq \o((,L)
†`Iqv Av‡Q, B =  eq \b(a ( \f(x,2))7 

wØc`x we¯—…wZi mvnv‡h¨ cvB,

B = eq \b(a – \f(x,2))7 = a7 + eq \b(\s(7,1))a6. eq \b(\f(– x,2)) + eq \b(\s(7,2)) a5. eq \b(– \f(x,2))2 +

eq \b(\s(7,3))a4 . eq \b(\f(– x,2))3 + eq \b(\s(7,4))a3 . eq \b(– \f(x,2))4 + ..............


= a7 – 7a6. eq \f(x,2) + 21a5. eq \f(x2,4) – 35a4. eq \f(x3,8) + 35a3 eq \f(x4,16) – .....


= a7 (  eq \f(7,2) a6x +  eq \f(21,4) a5x2 (  eq \f(35,8) a4x3 +  eq \f(35,16) a3x4 ( ...


kZ©g‡Z,  eq \f(35,16) x4 = 560


ev, 
x4 = eq \f(560 ( 16,35)

ev, 
x4 = 256


ev, 
x4 = (( 4)4

( 
x = ( 4 (Ans.)
eq \o((,M)
m„Rbkxj 9(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(77)  eq \b(4x (1)(1 +  eq \b(4x (1)(2 +  eq \b(4x (1)(3 + ..... GKwU ¸‡YvËi aviv Ges M = (3y2 ( 2y(1) GKwU wØc`x ivwk|

[we Gb K‡jR, XvKv ( cÖkœ bs 3]
K.
x = 1 n‡j avivwUi mvaviY AbycvZ wbY©q Ki|
2
L.
x Gi Ici Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
M11 Gi we¯—…wZi ga¨c` wbY©q Ki|
4
77 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë ¸‡YvËi aviv,  eq \b(4x (1)(1 +  eq \b(4x (1)(2 +  eq \b(4x (1)(3 +......




=  eq \f(1,4x ( 1) +  eq \f(1,(4x ( 1)2) +  eq \f(1,(4x ( 1)3) + ......


x = 1 n‡j 4x – 1 = 4 ( 1 – 1 = 3


( 
avivwU, eq \f(1,3) + eq \f(1,32) + eq \f(1,33) + ........


( 
mvaviY AbycvZ = eq \f(\f(1,32),\f(1,3)) = eq \f(1,3) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB,

cÖ`Ë aviv, eq \f(1,(4x – 1)) + eq \f(1,(4x – 1)2) + eq \f(1,(4x – 1)3) + .........


cÖ_g c`, a = eq \f(1,4x – 1)

mvaviY AbycvZ, r = eq \f(1,(4x – 1)2) ( eq \f(1,4x – 1) 





= eq \f(1,4x – 1)

avivwUi AmxgZK mgwó _vK‡e hw` I †Kej hw`, 



|r| < 1 nq|

ev, 
eq \b\bc\|(\f(1,4x – 1)) < 1


ev, 
|4x – 1| > 1


A_©vr 4x – 1 > 1
A_ev, –(4x – 1) > 1


ev, 
4x > 2
ev, 
4x – 1 < – 1


ev, 
x > eq \f(1,2)
ev, 
4x < 0





ev, 
x < 0


( 
wb‡Y©q kZ©: x > eq \f(1,2) A_ev x < 0 (Ans.)


( 
AmxgZK mgwó, S( = eq \f(a,1 – r)




= eq \f(\f(1,4x – 1),1 – \f(1,4x–1))




= eq \f(\f(1,4x – 1),\f(4x – 1 – 1,4x – 1))




= eq \f(1,4x – 2) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, M = (3y2 ( 2y(1)


cÖ`Ë wØc`x ivwk = M11 = (3y2 ( 2y(1)11 =  eq \b(3y2 ( \f(2,y))11

GLv‡b, wØc`x ivwkwUi NvZ 11, hv we‡Rvo msL¨v|

Ges ivwkwUi c`msL¨v = 11 + 1 = 12


( ga¨c` n‡e  eq \b(\f(12,2)) ev, 6 Zg c` Ges  eq \b(\f(12,2) + 1) 

ev, 7 Zg c‡`i gvb|

cÖ`Ë we¯—…wZi 6 ev (5 + 1) Zg c` = 11C5 (3y2)11 ( 5 .  eq \b(( \f(2,y))5



= ( 462 ( 729 ( y12 (  eq \f(32,y5)



= ( 10777536y7

Ges cÖ`Ë we¯—…wZi 7 ev (6 + 1) Zg c` = 11C6 (3y2)11 ( 6 .  eq \b(( \f(2,y))6



= 462 ( 243 ( y10 (  eq \f(64,y6)



= 7185024y4 


( M11 Gi we¯—…wZi ga¨c`Øq ( 10777536y7 Ges 7185024y4 (Ans.)
eq \o((((,cÖkœ(78) (i) (5x + 1)–1 + (5x + 1)–2 + (5x + 1)–3 + ... ...

(ii) p – 3 = 3 eq \s\up6(\f(5,3)) + 3 eq \s\up6(– \f(2,3))
(mgwš^Z Aa¨vq 7, 9 I 10

[BbwRwbqvwis BDwbfviwmwU Mvj©m ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 2]
K.
(1 – 3x)5 Gi we¯—…wZ‡Z 3q c‡`i mnM wbY©q Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j (i) bs G ewY©Z avivwUi AmxgZK mgwó _vK‡e Zv wbY©q Ki|
4
M.
(ii) bs n‡Z †`LvI †h, 9p3 – 81p2 + 162p – 2188 = 0
4
78 bs cÖ‡kœi mgvavb
eq \o((,K)
(1 – 3x)5 Gi we¯—…wZ‡Z 3q c‡`i mnM = 5C2  (– 3)2 = 90 (Ans.)

eq \o((,L)
(i) bs G ewY©Z aviwUi 1g c`, a =  eq \f(1,5x + 1) 

avivwUi mvaviY AbycvZ, r =  eq \f((5x + 1)–2,(5x + 1)–1) =  eq \f(1,5x + 1) 

avivwUi AmxgZK mgwó _vK‡e hw` 

|r| < 1 nq

ev, –1 < r < 1


ev, –1 <  eq \f(1,5x + 1) < 1


GLb,  eq \f(1,5x + 1) < 1
Avevi,  eq \f(1,5x + 1) > – 1


ev, 5x + 1 > 1
ev, 5x + 1 < – 1


ev, 5x + 1 – 1 > 1 – 1 
ev, 5x + 1 – 1 < – 1 – 1


ev, 5x > 0 
ev, 5x < – 2


( x > 0
( x < – eq \f(2,5) 

( wb‡Y©q kZ©: x > 0 A_ev x < – eq \f(2,5) 
eq \o((,M)
†`Iqv Av‡Q, 

p – 3 = 3 eq \s\up6(\f(5,3)) + 3 eq \s\up6(– \f(2,3)) ... ... ... (i)


ev, (p – 3)3 =  eq \b(3\s\up6(\f(5,3)) + 3\s\up6(–\f(2,3)))3 

ev, (p – 3)3 =35 + 3–2 + 3.3 eq \s\up6(\f(5,3)).3 eq \s\up6(– \f(2,3))  eq \b(3\s\up6(\f(5,3)) + 3\s\up6(–\f(2,3)))

ev, (p – 3)3 = 243 +  eq \f(1,9) + 3.3(p – 3) [(i) bs n‡Z]

ev, p3 – 3p2.3 + 3p.9 – 27 = 243 +  eq \f(1,9) + 9p – 27


ev, p3 – 9p2 + 18p – 243 =  eq \f(1,9) 

ev, 9p3 – 81p2 + 162p – 2187 = 1


( 9p3 – 81p2 + 162p – 2188 = 0 (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(79)  eq \b(x2 + \f(3a,x))6 GKwU wØc`x ivwk|

[miKvwi †gvnv¤§`cyi g‡Wj ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 3]
K.
we¯—…wZi mvaviY c` KZ?
2
L.
we¯—…wZi c`msL¨v I ga¨c` wbY©q Ki|
4
M.
we¯—…wZi x6 Gi mnM 540 n‡j a Gi gvb wbY©q Ki|
4
79 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë wØc`x ivwk  eq \b(x2 + \f(3a,x))6

D³ we¯—…wZi mvaviY c`, Tr + 1 = 6Cr . (x2)6 ( r .  eq \b(\f(3a,x))r



= 6Cr . x12 ( 2r .  eq \f((3a)r,xr)



= 6Cr . x12 (3r . (3a)r (Ans.)
eq \o((,L)
cÖ`Ë wØc`x ivwk  eq \b(x2 + \f(3a,x))6

GLv‡b, n = 6


( c` msL¨v = n + 1 = 6 + 1 = 7 (Ans.)


GLv‡b, 6 †Rvo msL¨v|

myZivs we¯—…wZi ga¨c` n‡e  eq \b(\f(6,2) + 1) Zg



ev, 4 Zg c`

( we¯—…wZi 4_© c` ev (3 + 1) Zg c`


T3 + 1= 6C3 . (x2)6 ( 3 .  eq \b(\f(3a,x))3



=  eq \f(6 ( 5 ( 4,1 ( 2 ( 3) . x6 .  eq \f((3a)3,x3)



= 20 ( x3 ( 27a3 




= 540 a3x3 (Ans.)

eq \o((,M)
ÔKÕ bs n‡Z cÖvß

we¯—…wZi mvaviY c`, Tr + 1 = 6Cr . x12 (3r . (3a)r ... ... (i)


cÖkœg‡Z, 12 ( 3r = 6


ev,
( 3r = ( 6


(
r = 2


(i) bs n‡Z cvB,

x6 Gi mnM = 6C2 . (3a)2      [( r = 2]




=  eq \f(6 ( 5,1 ( 2) . 9a2 




= 135 a2 


kZ©g‡Z, 135a2 = 540


ev,
a2 = 4


(
a = ( 2 (Ans.)

eq \o((((,cÖkœ(80) ƒ(x) =  eq \f(1,2x + 1) Ges g(x) =  eq \b(1 ( \f(x2,4))

(mgwš^Z Aa¨vq 7 I 10

[wmwfj Gwf‡qkb D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfzR m~Îvbymv‡i (1 + x)4 †K we¯—…Z Ki|
2
L.
x Gi Dci wK kZ©v‡ivc Ki‡j ƒ(x) + {ƒ(x)}2 + {ƒ(x)}3 + ..... Amxg avivwUi AmxgZK mgwó _vK‡e?
4
M.
†`LvI †h {g(x)}8 Gi we¯—…wZ‡Z x3 Ges x6 Gi mnMØ‡qi cv_©K¨  eq \f(7,8)|
4
80 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨


	
	
	
	
	1
	
	
	
	
	

	
	
	
	1
	
	1
	
	
	
	

	
	
	1
	
	2
	
	1
	
	
	

	 
	1
	
	3
	
	3
	
	1
	
	

	1
	
	4
	
	6
	
	4
	
	1
	



(
(1 + x)4 = 1 + 4x + 6x2 + 4x3 + x4 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, ƒ(x) =  eq \f(1,2x + 1) 

cÖ`Ë avivwU :

ƒ(x) + {ƒ(x)}2 + {f(x)}3 + ... =  eq \f(1,2x + 1) +  eq \f(1,(2x + 1)2) +  eq \f(1,(2x + 1)3) + ...


cÖ`Ë avivi 1g c`, a =  eq \f(1,2x + 1) 


mvaviY AbycvZ, r =  eq \f(1,(2x + 1)2)   eq \f(1,(2x + 1)) =  eq \f(1,2x + 1)

GLb, avivwUi AmxgZK mgwó _vK‡e hw`I †Kej hw` |r| < 1 


ev, 
 eq \b\bc\|(\f(1,2x + 1))< 1 nq|

A_©vr –1<  eq \f(1,2x + 1) < 1 


¯  
–1 <  eq \f(1,2x + 1) 
A_ev,  eq \f(1,2x + 1) < 1 


ev,  
–1 > 2x + 1
ev,  
2x + 1 > 1 


ev,  
–1 – 1 > 2x + 1 – 1
ev,  
2x + 1 – 1 > 1 – 1 


ev,  
–2 > 2x 
ev,  
2x > 0 


¯   
x < –1
¯    
x > 0 


¯   
wb‡Y©q kZ©: x < –1 A_ev x > 0 (Ans.) 

eq \o((,M)
wØc`x Dccv`¨ e¨envi K‡i cvB,

{g(x)}8 =  eq \b(1 ( \f(x2,4))8 =  eq \b(\s(8,0))  eq \b(( \f(x2,4))0 +  eq \b(\s(8,1))  eq \b(\f((x2,4))1 

+  eq \b(\s(8,2))

 eq \b(\f((x2,4))2+  eq \b(\s(8,3))  eq \b(\f((x2,4))3 + ..........


= 1 + 8. eq \b(\f((x2,4)) + 28. eq \f(x4,16) + 56 . eq \f((x6,64) + ........... 


= 1 ( 2x2 +  eq \f(7x4,4) (  eq \f(7,8) x6 + .................


(  eq \b(1 ( \f(x2,4))8= 1 ( 2x2 + 0.x3 +  eq \f(7,4)x4 (  eq \f(7,8) x6 + .............


GLv‡b  eq \b(1 ( \f(x2,4))8 Gi we¯—…wZ‡Z x3 Gi mnM 0 Ges x6 Gi mnM (  eq \f(7,8)
(  eq \b(1 ( \f(x2,4))8 Gi we¯—…wZ‡Z x3 Ges x6 Gi 

mn‡Mi cv_©K¨ = 0 (  eq \b(– \f(7,8))=  eq \f(7,8)  (ˆ`LvGbv nGjv)
eq \o((((,cÖkœ(81) P = (a + bx)6, Q = (b + ax)5 


[Kvgi“‡bœmv miKvwi evwjKv D”P we`¨vjq, XvKv ( cÖkœ bs 3]
K.
P Gi we¯—…wZ wbY©q Ki|
2
L.
hw` P Gi we¯—…wZi wØZxq I Z…Zxq c‡`i AbycvZ h_vµ‡g Q Gi we¯—…wZi wØZxq I Z…Zxq c‡`i Abycv‡Zi mgvb nq Z‡e †`LvI †h, a : b =  eq \r(5) : 2
4
M.
Q Gi †¶‡Î b = 1 Ges a = 3 n‡j Gi mvnv‡h¨ (1.255)5 Gi Avmbœ gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
81 bs cÖ‡kœi mgvavb
eq \o((,K)
P = (a + bx)6

= a6 + 6C1 a5 . (bx)1 + 6C2 a4 . (bx)2 + 6C3 a3 (bx)3 

+ 6C4 a2 (bx)4 + 6C5 a1 (bx)5 + 6C6 (bx)6 


= a6 + 6a5 bx + 15a4b2x2 + 20a3b3x3 + 15a2b4x4 + 6ab5x5 

+ b6x6 (Ans)
eq \o((,L)
Q = (b + ax)5 


= b5 + 5b4 ax + 10b3a2x2 + .......


ÔKÕ n‡Z cvB, P Gi we¯—…wZi wØZxq c`, 6a5bx




P   ,,      ,,         Z…Zxq  ,,  = 15a4b2x2 


kZ©g‡Z,


 eq \f(6a5bx,15a4b2x2) =  eq \f(5b4ax,10b3a2x2)

ev,
 eq \f(2a,5bx) =  eq \f(b,2ax)

ev,
4a2 = 5b2 


ev,
 eq \f(a2,b2) =  eq \f(5,4)

ev,
 eq \f(a,b) =  eq \f(\r(5),2)

(
a : b =  eq \r(5) : 2 (†`Lv‡bv n‡jv)
eq \o((,M)
b = 1, Ges a = 3 n‡j,

Q = (1 + 3x)5


= 1 + 5 ( 3x + 10 ( 9 ( x2 + 10 ( 27 ( x3 + 5 ( 34 ( x4 + 35x5


= 1 + 15x + 90x2 + 270x3 + 405x4 + 243x5 


GLv‡b, 1.255 = 1 + 3x


ev,
3x = 0.255


(
x = 0.085


GLb, x = 0.085 ewm‡q cvB,


{1 + 3(0.085)}3 


= 1 + 15 ( 0.085 + 90 ( (0.085)2 + 270 ( (0.085)3 

+ 405 ( (0.085)4 + 243 (0.085)5

= 3.1133 (Pvi `kwgK ¯’vb ch©š— Avmbœ)
eq \o((((,cÖkœ(82) P = (1 – 2x)7 I Q = (1 + mx)6.


[wgicyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv ( cÖkœ bs 3]
K.
P Gi we¯—…wZ‡Z x3 I x4 Gi mn‡Mi cv_©K¨ wbY©q Ki?
2
L.
(1 – x)Q †K x2 ch©š— we¯—…wZ Ki‡j hw` 1 + nx2 cvIqv hvq Z‡e, m I n Gi gvb wbY©q Ki|
4
M.
m = 2 n‡j PQ Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki|
4
82 bs cÖ‡kœi mgvavb
eq \o((,K)
wØc`x we¯—…wZ e¨envi K‡i cvB, 

P = (1 – 2x)7


= 1 +eq \b(\s(7,1))(– 2x)1 + eq \b(\s(7,2))(– 2x)2 + eq \b(\s(7,3))(– 2x)3 

+ eq \b(\s(7,4))(– 2x)4 + ............



= 1 + eq \f(7,1) (– 2x) + eq \f(7.6,1.2) (4x2) + eq \f(7.6. 5,1. 2. 3) (– 8x3) + 

eq \f(7. 6. 5. 4,1. 2. 3. 4) (16x4) + ........



= 1 – 14x + 84x2 – 280x3 + 560x4 – .........


( x3 Gi mnM = – 280



x4 Gi mnM = 560


( x3 I x4 Gi mn‡Mi cv_©K¨ = 560 – (– 280) 
= 840 (Ans.)

eq \o((,L)
†`Iqv Av‡Q, Q = (1 + mx)6 




= 1 + 6mx + 15m2x2 + ......


cÖ`Ë ivwk = (1 ( x)Q




= (1 ( x) (1 + mx)6



= (1 ( x) (1 + 6mx + 15m2x2+ ....)




= (1 + 6mx + 15m2x2 + ...) ( x ( 6mx2 ( 15m2x3+ ...




= 1 ( x + 6mx ( 6mx2 + 15m2x2 ( 15m2x3 + ...




= 1 + x (6m ( 1) + x2 (15m2 ( 6m) ( 15m2x3 + ...


kZ©g‡Z, 6m ( 1 = 0 
Ges 15m2 ( 6m = n


( 
m =  eq \f(1,6)
ev, 15  eq \b(\f(1,6))2 ( 6. eq \f(1,6) = n





ev, 15 .  eq \f(1,36) ( 1 = n





ev, n =  eq \f(5,12) ( 1





( n =  eq \f((7,12)

(
wb‡Y©q gvb m =  eq \f(1,6) Ges n =  eq \f((7,12) (Ans.)
eq \o((,M)
†`Iqv Av‡Q, m = 2


( Q = (1 + mx)6 = (1 + 2x)6


P = (1 – 2x)7

( PQ = (1 – 2x)7(1 + 2x)6



= (1 – 2x)(1 – 2x)6(1 + 2x)6



= (1 – 2x)(1 – 4x2)6

wØc`x we¯—…wZ e¨envi K‡i cvB, 

(1 – 2x)(1 – 4x2)6 = (1 – 2x)

 eq \b\lc\[(1 + \b(\a(6,1))(– 4x2)1 + \b(\a(6,2))(– 4x2)2 + \b(\a(6,3))(– 4x2)3) eq \b\rc\](+ \b(\a(6,4))(– 4x2)4 + .....)

= (1 – 2x)[1 – 24x2 + 240x4 – 1280x6 + 3840x8 – .......]


= (1 – 24x2 + 240x4 – 1280x6 + 3840x8 – ........)

– (2x – 48x3 + 480x5 – 2560x7 + 7680x9 – ........)


( x7 Gi mnM = – (– 2560) = 2560 (Ans.)
eq \o((((,cÖkœ(83) †Kv‡bv avivi n Zg c` Un = (1 + x)n ( 2


(mgwš^Z Aa¨vq 7 I 10

[fvlv knx` Avãyj ReŸvi Avbmvi wfwWwc ¯‹zj GÛ K‡jR, MvRxcyi ( cÖkœ bs 3]
K.
avivwU wbY©q Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK c‡`i mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
avivwUi Aóg c` wbY©q Ki| D³ c‡`i we¯—…wZ‡Z ga¨c‡`i gvb 540 n‡j x Gi gvb wbY©q Ki|
4
83 bs cÖ‡kœi mgvavb

m„Rbkxj 15bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(84)  eq \b(x2 + \f(3a,x))6 GKwU wØc`x ivwk|

[gyKzj wb‡KZb D”P we`¨vjq, gqgbwmsn ( cÖkœ bs 3]
K.
we¯—…wZi mvaviY c` KZ?
2
L.
we¯—…wZi c`msL¨v I ga¨c` wbY©q Ki|
4
M.
we¯—…wZi x6 Gi mnM 540 n‡j a Gi gvb wbY©q Ki|
4
84 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë we¯—…wZ  eq \b(x2 + \f(3a,x))6

D³ we¯—…wZi mvaviY c`, tr + 1 = 6Cr . (x2)6 ( r .  eq \b(\f(3a,x))r



= 6Cr . x12 (3r . (3a)r (Ans.)
eq \o((,L)
cÖ`Ë we¯—…wZ  eq \b(x2 + \f(3a,x))6

GLv‡b, n = 6


( c` msL¨v = n + 1 = 6 + 1 = 7 (Ans.)


GLv‡b, 6 †Rvo msL¨v|

myZivs we¯—…wZi ga¨c` n‡e  eq \b(\f(6,2) + 1) Zg



ev, 4 Zg c`

( we¯—…wZi 4_© c` ev (3 + 1) Zg c`|


t3 + 1 = 6C3 . (x2)6 ( 3 .  eq \b(\f(3a,x))3


=  eq \f(6 ( 5 ( 4,1 ( 2 ( 3) . x6 .  eq \f((3a)3,x3)


= 20 ( x3 ( 27a3 



= 540 a3x3 (Ans.)

eq \o((,M)
ÔKÕ bs n‡Z cÖvß

we¯—…wZi mvaviY c`, tr + 1 


= 6Cr . x12 (3r . (3a)r ... ... (i)


cÖkœg‡Z, 12 ( 3r = 6


ev,
( 3r = ( 6


(
r = 2


(i) bs n‡Z cvB,

x6 Gi mnM = 6C2 . (3a)2      |( r = 2




=  eq \f(6 ( 5,1 ( 2) . 9a2 




= 135 a2 


kZ©g‡Z, 135a2 = 540


ev,
a2 = 4


(
a = ( 2 (Ans.)

eq \o((((,cÖkœ(85) a = x3 ( 3x +  eq \f(3,x) (  eq \f(1,x3), b = 2x2 +  eq \f(p,x3)

[AMÖYx ¯‹zj I K‡jR, ivRkvnx ( cÖkœ bs 2]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ (x ( y)5 Gi we¯—…wZ wbY©q Ki|
2
L.
a4 Gi we¯—…wZ‡Z x ewR©Z c`wU wbY©q Ki|
4
M.
b10 Gi we¯—…wZ‡Z x5 I x15 Gi mnM mgvb n‡j p Gi gvb wbY©q Ki, †hLv‡b p > 0|
4
85 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨.
	
	
	
	
	
	
	1
	
	
	
	
	
	

	
	
	
	
	
	1
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	2
	
	1
	
	
	
	

	
	
	
	1
	
	3
	
	3
	
	1
	
	
	

	
	
	1
	
	4
	
	6
	
	4
	
	1
	
	

	
	1
	
	5
	
	10
	
	10
	
	5
	
	1
	



( (x ( y)5 = x5 + 5(x)4 ((y)1 + 10(x)3 ((y)2 + 10(x)2 ((y)3 

+ 5(x) . ((y)4 + ((y) 5 


( (x ( y) 5 = x5 ( 5x4y + 10x3y2 ( 10x2y3 + 5xy4 ( y5 (Ans.)

eq \o((,L)
†`Iqv Av‡Q,


a = x3 ( 3x +  eq \f(3,x) (  eq \f(1,x3)


= x3 ( 3.x2. eq \f(1,x) + 3.x. eq \f(1,x2 ) (  eq \f(1,x3)


=  eq \b(x ( \f(1,x))3

(
a4 =  eq \b(x ( \f(1,x))12

awi, a4 Gi (r + 1) Zg c`wU x ewR©Z

(  eq \b(x ( \f(1,x))12 we¯—…wZi (r + 1) Zgc` = 12Cr . x12 ( r  eq \b(( \f(1,x))r



= 12Cr . x12(2r ((1)r

kZ©g‡Z, 12 ( 2r = 0


ev,
2r = 12


ev,
r = 6


(
x ewR©Z c`wU = 12C6 ((1)6



= 924 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,


b =  eq \b(2x2 + \f(p,x3))

ev,
b10 =   eq \b(2x2 + \f(p,x3))10

b10 Gi we¯—…wZ‡Z (r + 1) Zg c` = 10Cr  . (2x2)10 ( r .  eq \b(\f(p,x3))r



= 10Cr  . 210 ( r . x20 ( 5r . pr


(r + 1) Zg c‡` x5 we`¨gvb _vK‡j, 20 ( 5r = 5



ev,
5r = 15



ev,
r = 3


Avevi, (r + 1) Zg c‡` x15 we`¨gvb _vK‡j, 20 ( 5r = 15



ev,
5r = 5



ev,
r = 1


†h‡nZz, x5 I x15 Gi mnM mgvb|

( 
10C3 . 27 . p3 = 10C1 . 29 . p


(
p2 =  eq \f(10C1 ( 29,10C3 ( 27)

ev,
p2 =  eq \f(10 ( 4,120)

ev,
p2 =  eq \f(1,3)

ev,
p =  eq \f(1,\r(3)) [( p > 0]


(
P =  eq \f(1,\r(3)) (Ans.)

eq \o((((,cÖkœ(86) A =  eq \f(1,\r(x + 1)) +  eq \f(1,x + 1) +  eq \f(1,(x + 1)) 
+  eq \f(1,x2 + 2x + 1) + ..........

Ges B =  eq \b(x2 + \f(1,x2) ( 2)n 
(mgwš^Z Aa¨vq 7 I 10


[wk‡ivBj miKvix D”P we`¨vjq, ivRkvnx ( cÖkœ bs 3]
K.
cÖgvY Ki †h, n! = n(n ( 1)! 
2
L.
A avivwU‡Z x Gi Dci Kx kZ© Av‡ivc Ki‡j Gi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 
4
M.
B Gi we¯—…wZi 4_© c‡`i I 6ô c‡`i mnM mgvb n‡j n Gi gvb wbY©q Ki Ges avivwUi ga¨c` wbY©q Ki| 
4
86 bs cÖ‡kœi mgvavb
eq \o((,K) 
Avgiv Rvwb, 

1! = 1


2! = 2 ( 1 = 2 ( 1!


3! = 3 ( 2 ( 1 = 3 ( 2!


4! = 4 ( 3 ( 2 ( 1 = 4 ( 3!


5! = 5 ( 4 ( 3 ( 2 ( 1 = 5 ( 4!


( n! = n ( (n ( 1) ( (n ( 2) ( (n ( 3) ..... 3.2.1



 = n ( (n ( 1)!


( n! = n(n ( 1)!  (cÖgvwYZ)
eq \o((,L) 
DÏxc‡Ki avivwUi, cÖ_g c`, a =  eq \f(1,\r(x + 1)) 


mvaviY AbycvZ, r =  eq \f(\f(1,x + 1),\f(1,\r(x + 1)))  =  eq \f(1,\r(x + 1))

AmxgZK mgwói Rb¨  eq \b\bc\|(\f(1,\r(x + 1))) < 1 n‡Z n‡e| 

    eq \x\le\ri(\f(1,\r(x + 1)))  < 1 †K eM© K‡i cvB,

     eq \f(1,x + 1) < 1 

ev, 
x + 1 > 1 


( 
x > 0


myZivs x > 0 n‡jB avivwUi AmxgZK mgwó _vK‡e| (Ans.) 


( 
AmxgZK mgwó, S( =  eq \f(a,1 – r) 



=  eq \f(\f(1,\r(x + 1)),1 – \f(1,\r(x + 1))) 



=  eq \f(1,\r(x + 1)) ´ \f(\r(x + 1),\r(x + 1) – 1) 



=  eq \f(1,\r(x + 1) – 1) 



=  eq \f(\b(\r(x + 1) + 1),\b(\r(x + 1) – 1) \b(\r(x + 1) + 1)) 



=  eq \f(\r(x + 1) + 1,\b(\r(x + 1))2 – 12) 



=  eq \f(\r(x + 1) + 1,x + 1 – 1) 



=  eq \f(\r(x + 1) + 1,x) (Ans.)
eq \o((,M)
cÖ`Ë ivwk =  eq \b(x2 + \f(1,x2) – 2)n 


=  eq \b(x2 + \f(1,x2) – 2.x.\f(1,x))n 

=  eq \b\bc\{(\b(x – \f(1,x))2)n 

=  eq \b(x – \f(1,x))2n

GLb,  eq \b(x – \f(1,x))2n Gi we¯—…wZ‡Z, 

4_© c`
=  eq \b(\s(2n,3))x2n–3. eq \b(– \f(1,x))3 



= –  eq \f((2n)!,3!(2n – 3)!) x2n–6 


Ges 6ô c`
=  eq \b(\s(2n,5)) x2n–5  eq \b(–\f(1,x))5 



= –  eq \f((2n)!,5!(2n – 5)!)  x2n–10 


kZ©g‡Z, – eq \f((2n)!,5!(2n – 5)!) = –  eq \f((2n)!,3!(2n – 3)!)

ev, 
 eq \f(1,5.4.3!.(2n – 5)!) =  eq \f(1,3!(2n – 3)(2n – 4)(2n – 5)!) 


ev, 
 eq \f(1,20) =  eq \f(1,(2n – 3)(2n – 4)) 


ev, 
4n2 – 14n + 12 = 20 


ev, 
4n2 – 14n – 8 = 0 


ev, 
2n2 – 7n – 4 = 0


ev, 
2n2 – 8n + n – 4 = 0 


ev, 
2n(n – 4) + 1(n – 4) = 0 


ev, 
(n – 4)(2n + 1) = 0 


nq,
n – 4 = 0 A_ev, 2n + 1 = 0


( 
n = 4   ev, n = –  eq \f(1,2)  [hvnv MÖnY‡hvM¨ bq]   (Ans.)


n = 4 ewm‡q cvB,

cÖ`Ë ivwk =  eq \b(x ( \f(1,x))2  ( 4  =  eq \b(x ( \f(1,x))8 

 eq \b(x – \f(1,x))8 Gi we¯—…wZ‡Z  eq \b(\f(8,2) + 1) Zg c` ev cÂg c` ga¨c`|

( 
 eq \b(x – \f(1,x))8 Gi we¯—…wZ‡Z cÂg c` =  eq \b(\s(8,4))x8 – 4  eq \b(– \f(1,x))4


= 70.x4. eq \f(1,x4)  = 70 


( ga¨c` 70 (Ans.)

eq \o((((,cÖkœ(87) P (1 + 3x)5, Q = (2 ( 6x)6 


[bIMuv †K.wW. miKvwi D”P we`¨vjq, XvKv ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri `yBwU g~j ˆewkó¨ wjL|
2
L.
PQ Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki|
4
M.
Q Gi we¯—…wZi ga¨c` P Gi we¯—…wZi Z…Zxq c‡`i mgvb n‡j, cÖgvY Ki †h, Q =  eq \b(\f(129,64))6
4
87 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡Kj wÎfz‡Ri 2wU ˆewkó¨

(i) wÎfz‡Ri evg I Wvb w`‡K 1 Av‡Q| 

(ii) wÎfz‡Ri gvSLv‡bi msL¨v¸‡jvi cÖ‡Z¨KwU Dc‡ii 2wU msL¨vi †hvMdj|
eq \o((,L)
†`Iqv Av‡Q, P = (1 + 3x)5 




Q = (2 ( 6x)6 


(
PQ = (1 + 3x)5 (2 ( 6x)6 




= (1 + 3x)5 26 (1 ( 3x)6 




= 26 (1 ( 3x) {(1 + 3x) (1 ( 3x)}5



= 26 (1 ( 3x) (1 ( 9x2)5



= 26 (1 ( 3x) {1 + 5.((9x2) + 5C2 . ((9x2)2 

+ 5C3 . ((9x2)3 + .....}


we¯—…wZ‡Z x7 Gi mnM = 26 . ((3) . 5C3 . ((9)3 




= ( 26 . 3 .  eq \f(5 ( 4 ( 3,1 ( 2 ( 3) ((93)




= 26 . 3.10.93 




= 1399680 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, 


Q = (2 ( 6x)6 


Ges  P = (1 + 3x)5

GLv‡b, 6 †Rvo msL¨v|

myZivs Q Gi we¯—…wZi ga¨c` n‡e  eq \b(\f(6,2) + 1)  ev (3 + 1) Zg c`


= 6C3 . 26(3 . ((6x)3 



= ( 34560 x3 


P Gi we¯—…wZi Z…Zxq c` ev (2 + 1) Zg c`


= 5C2 . (3x)2 



= 90x2 


kZ©g‡Z, ( 34560 x3 = 90x2 


ev,
x = (  eq \f(1,384)

(
Q =  eq \b\bc\{(2 ( 6 \b(( \f(1,384)))6 =  eq \b(2 + \f(1,64))6

( Q =  eq \b(\f(129,64))6 (cÖgvwYZ)
eq \o((((,cÖkœ(88) †Kv‡bv avivi n-Zg c` Un = (1 + x)n – 2 ;

n ( ( n‡j A = 4x ( 1 ( x2 
(mgwš^Z Aa¨vq 5, 7 I 10

[cvebv miKvwi evwjKv D”P we`¨vjq, cvebv ( cÖkœ bs 3]
K.
A = 0 n‡j mgxKiYwUi g~jØq wbY©q Ki| 
2
L.
x Gi Dci wK kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 
4
M.
avivwUi Aóg c` wbY©q Ki Ges D³ c‡`i we¯—…wZ‡Z ga¨c‡`i gvb 540 n‡j, x Gi gvb wbY©q Ki| 
4
88 bs cÖ‡kœi mgvavb
eq \o((,K)
A = 0 n‡j,


4x ( 1 ( x2 = 0


ev,
x2 ( 4x + 1 = 0


ev,
x =  eq \f(( (( 4) ( \r(((4)2 ( 4.1.1),2.1)



=  eq \f(4 ( \r(16 ( 4),2)



=  eq \f(4 ( \r(12),2)



=  eq \f(4 ( 2\r(3),2)



= 2 (  eq \r(3)

( wb‡Y©q g~jØq : 2 +  eq \r(3), 2 (  eq \r(3) (Ans.)
eq \o((,L)
m„Rbkxj 15(L)bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 15(M)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(89) P =  eq \f(2y,y ( 1), Q = (2 + 3x)9
(mgwš^Z Aa¨vq 9 I 10

[e¸ov wRjv ¯‹zj ( cÖkœ bs 2]
K.
(x eq \r(x))x = x eq \s\up4(x\r(x)) n‡j x Gi gvb wbY©q Ki|
2
L.
Q Gi we¯—…wZi ga¨c` wbY©q Ki|
4
M.
2P eq \s\up5(\f(1,2)) ( 6P eq \s\up5(( \f(1,2)) = 1 n‡j y Gi gvb wbY©q Ki|
4
89 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-9.1 Gi D`vniY-11 `ªóe¨| c„ôv-202
eq \o((,L)
Q = (2 + 3x)9 


†h‡nZz n = 9 we‡Rvo msL¨v, G‡¶‡Î ga¨c` n‡e `yBwU Ges Zv n‡e  eq \f(n + 1,2) Zg I  eq \b(\f(n + 1,2) + 1) Zg c`
(
 eq \b(\f(n + 1,2)) ev,  eq \b(\f(9 + 1,2)) ev, 5 ev, (4 + 1) Zg c` = 9C4 (2)5 (3x)4 



= 9C4 25 . 34 x4 




= 326592 x4  (Ans.)


 eq \b(\f(n + 1,2) + 1) Zg ev (5 + 1) Zg c` = 9C5 24 (3x)5 




= 9C5 24 . 35 x5 




= 489888 x5 (Ans.)

eq \o((,M)
†`Iqv Av‡Q, 2P eq \s\up5(\f(1,2)) ( 6P eq \s\up5(( \f(1,2)) = 1


(
2 eq \r(P) (  eq \f(6,\r(P)) = 1


ev,
 eq \f(2P ( 6,\r(P)) = 1


ev,
2P ( 6 =  eq \r(P)

ev,
(2P ( 6)2 = ( eq \r(P))2  [eM© K‡i]

ev,
4P2 ( 24P + 36 = P


ev,
4P2 ( 25P + 36 = 0


ev,
4P2 ( 16P ( 9P + 36 = 0


ev,
4P (P ( 4) ( 9 (P ( 4) = 0


ev,
(P ( 4) (4P ( 9) = 0


(
nq P ( 4 = 0
A_ev, 4P ( 9 = 0


ev,
P = 4
ev, 4P = 9


ev,
 eq \f(2y,y ( 1) = 4
ev,  eq \f(8y,y ( 1) = 9


ev,
4y ( 4 = 2y
ev, 9y ( 9 = 8y


ev,
2y = 4
ev, y = 9


ev,
y = 2


(
wb‡Y©q gvb : 2 A_ev 9 (Ans.)
eq \o((((,cÖkœ(90) (5x + 2)(1 + (5x + 2)(2 + (5x + 2)(3 + ..... Amxg ¸‡YvËi aviv Ges A =  eq \b(2x2 ( \f(1,x3))n
(mgwš^Z Aa¨vq 7 I 10

[cj­x Dbœqb GKv‡Wgx j¨ve‡iUvix ¯‹zj GÛ K‡jR, e¸ov ( cÖkœ bs 2]
K.
1 + 2 + 4 + 8 + .... avivwUi AmxgZK mgwó hw` _v‡K Z‡e Zv wbY©q Ki|
2
L.
x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|
4
M.
n = 15 n‡j A Gi we¯—…wZi KZZg c` x gy³ Ges D³ c‡`i gvb wbY©q Ki|
4
90 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivi,


cÖ_g c`, a = 1



mvaviY AbycvZ, r =  eq \f(2,1) = 2


( r > 1


myZivs avivwUi †Kv‡bv AmxgZK mgwó †bB|
eq \o((,L)
avivwUi 1g c`, a = (5x + 2)(1



=  eq \f(1,5x + 2)

mvaviY AbycvZ, r =  eq \f((5x + 2)(2,(5x + 2)(1)



=  eq \f(1,5x + 2)

avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq

ev,
( 1 < r < 1


ev,
( 1 <  eq \f(1,5x + 2) < 1


(
 eq \f(1,5x + 2) < 1


ev,
5x + 2 > 1


ev,
5x + 2 ( 2 > 1 ( 2


ev,
5x > (1


(
x > (  eq \f(1,5)

A_ev,  eq \f(1,5x + 2) > (1


ev,
5x + 2 < (1


ev,
5x + 2 ( 2 < (1 ( 2


ev,
5x < ( 3


ev,
x < (  eq \f(3,5)

( wb‡Y©q kZ©: x > (  eq \f(1,5) A_ev x < (  eq \f(3,5)

( avivwUi AmxgZK mgwó, S( =  eq \f(a,1 ( r)



=  eq \f(\f(1,5x + 2),1 ( \f(1,5x + 2))



=  eq \f(1,5x + 2 ( 1)



=  eq \f(1,5x + 1) (Ans.)

eq \o((,M)
†`Iqv Av‡Q, A =  eq \b(2x2 ( \f(1,x3))n

n = 15 n‡j, A =  eq \b(2x2 ( \f(1,x3))15

avivwUi mvaviY c`, Tr + 1 = 15Cr . (2x2)15 ( r .  eq \b(( \f(1,x3))r



= 15Cr . 2(15 ( r) . x30 ( 2r ( 3r . ((1)r



= 15Cr . 215 ( r . x30 ( 5r ((1)r ... ... (i)


(r + 1) Zg c` x gy³ n‡j,


30 ( 5r = 0


ev,
5r = 30


(
r = 6


( (r + 1) Zg ev (6 + 1) Zg ev 7 Zg c` x gy³ (Ans.)


(i) bs n‡Z,

x gy³ c‡`i gvb = 15C6 . 215 ( 6 .((1)6 




= 2562560 (Ans.)

eq \o((((,cÖkœ(91) P = (1 ( y ( 2y2)6, Q = x2 + 2 ( 7 eq \s\up4(\f(2,3)) ( 7 eq \s\up4(( \f(2,3)), x > 0


(mgwš^Z Aa¨vq 9 I 10

[MvBevÜv miKvwi evwjKv D”P we`¨vjq, MvBevÜv ( cÖkœ bs 3]
K.
 eq \r(x,p) =  eq \r(y,q) =  eq \r(z,r) Ges pqr = 1 n‡j, †`LvI †h, x + y + z = 0
2
L.
Q = 0 n‡j, cÖgvY Ki †h, x2 + 3 =  eq \f(48,7x)
4
M.
P †K y3 ch©š— we¯—…Z K‡i Zv †_‡K (0.9 ( 1.05)6 Gi Avmbœ gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
91 bs cÖ‡kœi mgvavb
eq \o((,K)
awi,  eq \r(x,p) =  eq \r(y,q) =  eq \r(z,r) = k



Zvn‡j, p = kx, q = ky, r = kz

( 
pqr = kx.ky.kz = kx + y + z

ev,
1 = kx + y + z


ev,
kx + y + z = 1 = k0

(
x + y + z = 0 (†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q,


Q = x2 + 2 ( 7 eq \s\up4(\f(2,3)) ( 7 eq \s\up4(( \f(2,3))

ev,
x2 + 2 ( 7 eq \s\up4(\f(2,3)) ( 7 eq \s\up4(( \f(2,3)) = 0 [( Q = 0]


ev,
x2 = 7 eq \s\up4(\f(2,3)) ( 2 + 7 eq \s\up4( (\f(2,3)) 


ev,
x2 = 7 eq \s\up4(\f(2,3)) ( 2.7 eq \s\up4(\f(1,3)) . 7 eq \s\up4(( \f(1,3)) + 7 eq \s\up4(( \f(2,3)) 


ev,
x2 =  eq \b(7 ( 7 eq \s\up4(( \f(1,3)))
2 


ev,
x = 7 eq \s\up4(\f(1,3)) ( 7 eq \s\up4(( \f(1,3)) ... ... (i)


ev,
x3 =  eq \b(7\s\up4(\f(1,3)) ( 7\s\up4(( \f(1,3)))3

ev,
x3 = 7 ( 7(1 ( 3.7 eq \s\up4(\f(1,3)) . 7 eq \s\up4(( \f(1,3))  eq \b(7\s\up4(\f(1,3)) ( 7\s\up4(( \f(1,3)))

ev,
x3 = 7 (  eq \f(1,7) ( 3.1.x [(i) bs n‡Z]

ev,
x3 =  eq \f(49 ( 1,7) ( 3x


ev,
x3 + 3x =  eq \f(48,7)

ev,
x2 + 3 =  eq \f(48,7x)

(
x2 + 3 =  eq \f(48,7x) (cÖgvwYZ) 
eq \o((,M)
†`Iqv Av‡Q,


P = (1 ( y ( 2y2)6



= (1 ( 2y + y ( 2y2)6




= {1(1 ( 2y) + y(1 ( 2y)}6 




= {(1 ( 2y) (1 + y)}6 


( {(1 ( 2y) (1 + y)}6 = (1 ( 12y + 60y2 ( 160y3 + ....)

(1 + 6y + 15y2 + 20y3 + .....)



= 1 + 6y + 15y2 + 20y3 ( 12y ( 72y2 ( 180y3 + 60y2 

+ 360y3 ( 160y3 + ..........



= 1 ( 6y + 3y2 + 40y3 + ... ... (i)


Avevi, GLv‡b, (0.9 ( 1.05)6 




= {(1 ( 0.1) (1 + 0.05)}6 




= {(1 ( 2 ( 0.05) (1 + 0.05)}6 


G‡K {(1 ( 2y) (1 + y)}6 Gi mv‡_ Zzjbv K‡i cvB,


y = 0.05


(i) bs n‡Z cvB,

{(1 ( 2y) (1 + y)}6 = 1 ( 6y + 3y2 + 40y3 + .....


ev, (0.9 ( 1.05)6 = 1 ( 6 ( (0.05) + 3.(0.05)2 + 40.(0.05)3 + ...




= 0.7125 (Pvi `kwgK ¯’vb ch©š—) (Ans.)

eq \o((((,cÖkœ(92) P(x) = 2x2 + eq \f(k,x3) Ges A = (1 + x)7, B = (1 – x)8



(mgwš^Z Aa¨vq 7 I 10


[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, jvjgwbinvU ( cÖkœ bs 3]
K.
2.eq \o(.,3)0eq \o(.,5) †K g~j`xq fMœvs‡k cÖKvk Ki| 
2
L.
{P(x)}10 Gi we¯—…wZ‡Z x5 I x15 Gi mnM `yBwU mgvb n‡j k Gi gvb wbY©q Ki| 
4
M.
AB Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki| 
4
92 bs cÖ‡kœi mgvavb
eq \o((,K)
2.eq \o(.,3)0eq \o(.,5) = 2.305305305 ... ... ... ... 


= 2 + (.305 + .000305 + .000000305 + ... ... ... ...)


GLv‡b, eÜbxi Af¨š—‡ii avivwU GKwU Amxg ¸‡YvËi aviv hvi

1g c`, a = .305


Ges mvaviY AbycvZ, r =  eq \f(.000305,.305)  = .001


(
2.eq \o(.,3)0eq \o(.,5) = 2 +  eq \f(a,1 ( r) 



= 2 +  eq \f(.305,1 ( .001) 



= 2 +  eq \f(305,999) 



=  eq \f(2303,999)  (Ans.)
eq \o((,L) 
GLv‡b, P(x) = 2x2 + eq \f(k,x3)

( 
{P(x)}10 = eq \b(2x2 + \f(k,x3))10


= (2x2)10 + 10C1(2x2)9eq \b(\f(k,x3)) + 10C2(2x2)8eq \b(\f(k,x3))2 

+ 10C3(2x2)7eq \b(\f(k,x3))3 + 10C4(2x2)6eq \b(\f(k,x3))4 + ..........



= 1024x20 + 5120kx15 + 11520k2x10 + 15360k3x5 + 13440k4 + ....


cÖkœg‡Z, x5 Gi mnM = x15 Gi mnM

ev, 
15360 k3 = 5120k


ev, 
k2 = eq \f(1,3)

ev, 
k = ( eq \r(\f(1,3))

( 
k = ( eq \f(1,\r(3)) (Ans.)

eq \o((,M) 
m„Rbkxj 16(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(93) (a + 3x)n GKwU wØc`x Ges Gi †h‡Kvb wZbwU c`, b,  eq \f(21bx,2) Ges  eq \f(189x2,4) b
[nvRxMÄ cvBjU evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 2]
K.
1g PviwU c` ch©š— wØc`xwUi we¯—…wZ Ki|
2
L.
we¯—…wZi cÖ_g 3wU c` hw` h_vµ‡g DÏxc‡K ewY©Z 1g wZbwU c‡`i mgvb nq Z‡e †`LvI †h, a = b eq \s\up5(\f(1,n)) =  eq \f(2n,7)
4
M.
a, b I n Gi gvb wbY©q Ki|
4
93 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë wØc`x

(a + 3x)n = an + nan(1 . 3x + nC2.an (2 (3x)2 + nC3. an ( 3 . (3x)3 + ....


= an + nan ( 1. 3x +  eq \f(n(n ( 1),1 ( 2) . an ( 2 9x2 

+  eq \f(n(n ( 1) (n ( 2),1 ( 2 ( 3) an ( 3 (3x)3 + ...


= an + nan ( 1 . 3x +  eq \f(n(n ( 1),2) an ( 2. 9x2 

+  eq \f(n(n ( 1) (n (2),6) an ( 3 . 27x3 + .....  (Ans.)

eq \o((,L)
ÔKÕ bs n‡Z cÖ`Ë we¯—…wZwU 

(a + 3x)n = an + nan ( 1 . 3x +  eq \f(n(n ( 1),2) an ( 2 . 9x2 

+  eq \f(n(n (  1) (n ( 2),6) an ( 3 . 27x3 + ... 


kZ©g‡Z, an = b


ev,
a = b eq \s\up5(\f(1,n))  ... ... (i)


(
 eq \f(21bx,2) = nan ( 1 . 3x


ev,
 eq \f(7b,2) = n  eq \b(b)
n ( 1

ev,
 eq \f(7b,2n) = b eq \s\up5(1 ( \f(1,n)) 


ev,
 eq \f(7b,2n) =  eq \f(b,b)


ev,
b eq \s\up5(\f(1,n)) =  eq \f(2n,7) ... ... (ii)


(i) I (ii) bs n‡Z,


a = b eq \s\up5(\f(1,n)) =  eq \f(2n,7) (†`Lv‡bv n‡jv)
eq \o((,M)
 eq \f(n(n ( 1),2) an ( 2 9x2 =  eq \f(189,4) bx2 


ev,
n(n ( 1) an ( 2 =  eq \f(21,2) b ... .. (iii)


ÔLÕ Gi (i) I (ii) bs n‡Z,


a =  eq \f(2n,7)

ev,
n =  eq \f(7a,2)


 eq \f(21bx,2) = nan ( 1 3x


ev,
nan ( 1 =  eq \f(7,2) b ... ... (iv)


(iv) ( (iii) K‡i cvB,


 eq \f(a,(n ( 1)) =  eq \f(1,3)

ev,
3a = n ( 1


ev,
3a =  eq \f(7a,2) ( 1


ev,
6a = 7a ( 2


ev,
a = 2


(
n =  eq \f(7a,2) =  eq \f(7,2) ( 2 = 7


Avevi, an = b    [L bs n‡Z]

ev,
b = 27 = 128


(
a = 2



n = 7



b = 128 (Ans.)

eq \o((((,cÖkœ(94) (i)  eq \b(k ( \f(x,3))7 Gi we¯—…wZ‡Z k3 G mnM 560

(ii)  eq \b(g ( \f(1,2) x)6 = u ( 96x + vx2 + ... ...
(mgwš^Z Aa¨vq 9 I 10

[j²xcyi miKvwi evwjKv D”P we`¨vjq, j²xcyi ( cÖkœ bs 3]
K.
ƒ(x) =  eq \f(x,|x|) Gi †Wv‡gb I †iÄ = ?
2
L.
(i) bs ivwkwUi we¯—…wZ‡Z x3 Gi mnM x5 Gi mn‡Mi 15 ¸Y n‡j k = ?
4
M.
g, u, v Gi gvb wbY©q Ki|
4
94 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë dvskb ƒ(x) =  eq \f(x,|x|)

x = 0 e¨wZZ, x Gi †h †Kv‡bv ev¯—e gv‡bi Rb¨ ƒ(x) msÁvwqZ|

(
†Wvg ƒ = ( ( {0}


Ges †iÄ, ƒ = {(1, 1} (Ans.)
eq \o((,L)
cvV¨eB‡qi Abykxjbx-10.2 Gi D`vniY-10(M) bs `ªóe¨| c„ôv-235
eq \o((,M)
†`Iqv Av‡Q,  eq \b(g ( \f(1,2) x)6 = u ( 96x + vx2 + ... ... (i)


GLv‡b,  eq \b(g ( \f(x,2))6= g6 + 6g5  eq \b(( \f(x,2)) + 6C2g4  eq \b(( \f(x,2))2 ( .....




= g6 ( 3g5x +  eq \f(15,4) g4x2 ( ... .. 


( kZ©g‡Z, u = g6 ... ... (ii)



( 96x = ( 3g5x


ev,
g5 = 32


ev,
g5 = 25


(
g = 2


(ii) bs n‡Z, u = g6 = 26 = 64


Ges vx2 =  eq \f(15,4) g4 x2 


ev,
v =  eq \f(15,4) ( 24 [( g = 2]


ev,
v =  eq \f(15,4) ( 16


(
v = 60


(
wb‡Y©q gvb g = 2




u = 64




v = 60 (Ans.)

eq \o((((,cÖkœ(95) p = 1 – x Ges q = 1 + ax



[PÆMÖvg K¨v›Ub‡g›U †evW© Avš—t D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfzR wewa e¨envi K‡i p4 Gi we¯—…wZ wbY©q Ki| 
2
L.
pq6 †K x2 ch©š— we¯—…wZ Ki‡j hw` 1 + bx2 cvIqv hvq Zvn‡j a I b Gi gvb wbY©q Ki| 
4
M.
a = 1 n‡j, p8q7 Gi we¯—…wZ‡Z x7 Gi mnM wbY©q Ki| 
4
95 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfzR e¨envi K‡i :
	
	
	
	
	1
	
	
	
	

	
	
	
	1
	
	1
	
	
	

	
	
	1
	
	2
	
	1
	
	

	
	1
	
	3
	
	3
	
	1
	

	1
	
	4
	
	6
	
	4
	
	1



(
p4 = (1 ( x)4 = {1 + ( (x)}4



= 1 + 4(( x) + 6(( x)2 + 4(( x)3 + (( x)4



= 1 ( 4x + 6x2 ( 4x3 + x4 (Ans.)
eq \o((,L)
†`Iqv Av‡Q, p = 1 ( x




q = 1 + ax


(
pq6 = (1 ( x) (1 + ax)6

(1 ( x)(1 + ax)6 


= (1 ( x)  eq \b\bc\[(\b(\a(6,0)) . (ax)0 + \b(\a(6,1)) (ax)1 + \b(\a(6,2)) (ax)2 + ......) 

= (1 ( x)  eq \b\bc\[(1 + \f(6,1) . ax + \f(6.5,1.2) a2x2 + ..........) 

= (1 ( x) (1 + 6ax + 15a2x2 + ............)


= (1 + 6ax + 15a2x2 + ......) + (( x ( 6ax2 ( 15a2x3 (  ......)


= 1 + (6a ( 1)x + 15a2x2 ( 6ax2 ( 15a2x3 + .............


= 1 + (6a ( 1)x + (15a2 ( 6a)x2 ( 15a2x3 + ............


cÖkœg‡Z,


1 + (6a ( 1)x + (15a2 ( 6a)x2 = 1 + bx2

Dfqc¶ †_‡K x I x2 Gi mnM mgxK…Z K‡i cvB,


6a ( 1 = 0, 15a2 ( 6a = b



ev, a =  eq \f(1,6)  Ges b = 15 .  eq \f(1,36) ( 6. eq \f(1,6) 


=  eq \f(5,12) ( 1


 = (  eq \f(7,12) 

( wb‡Y©q gvb: a =  eq \f(1,6) , b =  eq \f(( 7,12) 
eq \o((,M)
a = 1 n‡j, p8q7 = (1 ( x)8 (1 + x)7


(1 ( x)8 (1 + x)7 = (1 ( x) (1 ( x)7 (1 + x)7 = (1 ( x)(1 ( x2)7

= (1 ( x) 

 eq \b\bc\[(\b(\a(7,0))((x2)0 + \b(\a(7,1))((x2)1 + \b(\a(7,2))((x2)2 + \b(\a(7,3))((x2)3 + \b(\a(7,4))((x2)3 + \b(\a(7,4))((x2)4 + ...)

( (1 ( x)8(1 + x)7 = (1 ( x)(1 ( x2)7 = (1 ( x)

[1 ( 7x2 + 21x4 ( 35x6 + 35x8 ( ...]


= (1 ( 7x2 + 21x4 ( 35x6 + 35x8 + .......) 

+ ((x + 7x3 ( 21x5 + 35x7 ( 35x9 + .....)


( (1 ( x)8 (1 + x)7 = 1 ( x ( 7x2 + 7x3 + 21x4 ( 21x5 

( 35x6 + 35x8 ( ......


( (1 ( x)8 (1 + x)7 = 1 ( x ( 7x2 + 7x3 + 21x4 ( 21x5 ( 35x6 

+ 35x7 + 35x8 .......


( (1 ( x)8 (1 + x)7 Gi we¯—…wZ‡Z x7 Gi mnM 35


( x7 Gi mnM 35

eq \o((((,cÖkœ(96) A = (2 + x) Ges B =  eq \b(1 + \f(x,2))8 `yBwU wØc`x ivwk|

[nweMÄ miKvwi D”P we`¨vjq, nweMÄ ( cÖkœ bs 3]
K.
(1 + y)n Gi wØc`x we¯—…wZwU wjL|
2
L.
cÖ`Ë ivwk `yBwUi ¸Ydj‡K x3 ch©š— we¯—…Z Ki|
4
M.
ÒLÓ G cÖvß djvdj e¨envi K‡i 2.1 ( (1.05)8 Gi gvb wbY©q Ki|
4
96 bs cÖ‡kœi mgvavb
eq \o((,K)
(1 + y)n = 1 + ny +  eq \f(n(n ( 1),1.2) . y2 +  eq \f(n(n ( 1) (n ( 2),1.2.3) y3 + ...+ yn
eq \o((,L)
A = (2 + x)


B =  eq \b(1 + \f(x,2))8

(
AB = (2 + x)  eq \b(1 + \f(x,2))8



= (2 + x)  eq \b\bc\{(1 + 8C1 .\b(\f(x,2))1 + 8C2 \b(\f(x,2))2 + 8C3 \b(\f(x,2))3 +  .......)

= (2 + x) (1 + 4x + 7x2 + 7x3 + ....)


= 2 + x + 8x + 4x2 + 14x2 + 7x3 + 14x3 + 7x4 + ....


= 2 + 9x + 18x2 + 21x3 + .....
eq \o((,M)
ÔLÕ bs n‡Z cvB,

(2 + x)  eq \b(1 + \f(x,2))8 = 2 + 9x + 18x2 + 21x3 + .....


(2 + x)  eq \b(1 + \f(x,2))8 †K 2.1 ( (1.05)8 Gi mv‡_ Zzjbv K‡i cvB,


2 + x = 2.1


(
x = 2.1 ( 2


(
x = 0.1


GLb x = 0.1, (2 + x)  eq \b(1 + \f(x,2))8Gi we¯—…wZ‡Z ewm‡q cvB,

2.1 ( (1.05)8 = 2 + 9(0.1) + 18(.1)2 + 21(0.1)3 = 3.101 (Ans.)

eq \o((((,cÖkœ(97) A = (1 ( 2x)5, B =  eq \b(a ( \f(1,3) x)7, C =  eq \b(3 ( \f(x2,4))7
 
[¯^iƒcKvwV K‡jwR‡qU GKv‡Wgx, wc‡ivRcyi ( cÖkœ bs 3]
K.
c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ A †K we¯—…Z Ki|
2
L.
B Gi we¯—…wZ‡Z x2 Gi mnM x4 Gi mn‡Mi 135 ¸Y n‡j a Gi gvb wbY©q Ki|
4
M.
C †K cÂg c` ch©š— we¯—…Z Ki Ges Zvi mvnv‡h¨ (2.99)7 Gi Avmbœ gvb Pvi `kwgK ¯’vb ch©š— wbY©q Ki|
4
97 bs cÖ‡kœi mgvavb
eq \o((,K)
c¨vm‡K‡ji wÎfzRwU wbæiƒc:
	
	
	
	
	
	1
	
	
	
	
	

	
	
	
	
	1
	
	1
	
	
	
	

	
	
	
	1
	
	2
	
	1
	
	
	

	
	
	1
	
	3
	
	3
	
	1
	
	

	
	1
	
	4
	
	6
	
	4
	
	1
	

	1
	
	5
	
	10
	
	10
	
	5
	
	1



( (1 ( 2x)5 = 1 + 5.((2x) + 10((2x)2 + 10((2x)3 
+ 5((2x)4 + ((2x)5 


= 1 ( 10x + 40x2 ( 80x3 + 80x4 ( 32x5 (Ans.)
eq \o((,L)
B =  eq \b(a ( \f(x,3))7

(
 eq \b(a ( \f(x,3))7 = a7 + 7a6.  eq \b(( \f(x,3)) + 7C2.a5. eq \b(( \f(x,3))2 

+ 7C3.a4  eq \b(( \f(x,3))3 + 7C4.a3  eq \b(( \f(x,3))4 + ......



= a7 (  eq \f(7,3) a6 x +  eq \f(7,3) a5 x2 (  eq \f(35,27) x3a4 +  eq \f(35,81) a3x4 + .....


kZ©g‡Z,  eq \f(7,3) a5 = 135 (  eq \f(35,81) a3 


ev,
a2 =  eq \f(135 ( 5,27) 


ev,
a2 = 25


(
a = (5 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

C =  eq \b(3 ( \f(x2,4))7

(  eq \b(3 ( \f(x2,4))7= 37 + 7.36 .  eq \b(( \f(x2,4)) + 7C2.35.  eq \b(( \f(x2,4))2 

+ 7C3.34.  eq \b(( \f(x2,4))3 + 7C4.33 .  eq \b(( \f(x2,4))4 + ....


= 2187 (  eq \f(5103,4) x2 +  eq \f(5103,16) x4 (  eq \f(2835,64) x6 +  eq \f(945,256) x8 + ... .... (i)


kZ©g‡Z, 


2.99 = 3 (  eq \f(x2,4)

ev,
 eq \f(x2,4) = 0.01


ev,
x2 = 0.04


(
x = 0.2



x = 0.2 (i) G ewm‡q cvB,

(2.99)7 = 2187 (  eq \f(5103,4) (0.2)2 +  eq \f(5103,16) (0.2)4 (  eq \f(2835,64) (0.2)6 

+  eq \f(945,256) (0.2)8 + ..... 


= 2136.4775 (Pvi `kwgK ¯’vb ch©š— Avmbœ gvb) (Ans.)
eq \o((((,cÖkœ(98) 9 + 99 + 999 + 9999 + .... GKwU Amxg aviv Ges  (1 + a)n Gi we¯—…wZ‡Z cÖ_g PviwU c‡`i mnM h_vµ‡g x1, x2, x3,x4

(mgwš^Z Aa¨vq 7 I 10

[evDdj miKvix g‡Wj gva¨wgK we`¨vjq, cUzqvLvjx ( cÖkœ bs 3]
K.
mvaviY c` cos  eq \b(\f(n(,2)) Gi Rb¨ AbyµgwU wjL|
2
L.
Amxg avivwUi cÖ_g n msL¨K c‡`i mgwó wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \f(x1,x1 + x2) +  eq \f(x3,x3 + x4) =  eq \f(2x2,x2 + x3)
4
98 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

mvaviY c` cos  eq \b(\f(n(,2))

n = 0 n‡j cos0( = 1


n = 1 n‡j cos  eq \f((,2) = 0


n = 2 n‡j cos ( = ( 1


n = 3 n‡j cos  eq \b(\f(3(,2)) = 0


n = 4 n‡j cos (2() = 1


------------------------------


avivwU n‡e  1 + 0 ( 1 + 0 + 1 + ....


ev,
1 ( 1 + 1  ( 1 + 1 ( ....... (Ans.)
eq \o((,L)
cÖ`Ë avivwU = 9 + 99 + 999 + 9999 + .... + n Zg c`

= {(10 ( 1) + (100 ( 1) + (1000 ( 1) + .... + n Zg c`}

= (10 + 102 + 103 + ... + n Zg c`) ( (1 + 1 + 1 + .... + n Zg c`)

=  eq \b(10 . \f(10n ( 1,10 ( 1)) ( n


=  eq \f(10,9) (10n ( 1) ( n


( 
avivwUi cÖ_g n msL¨K c‡`i 


mgwó, Sn =  eq \f(10,9) (10n ( 1) ( n (Ans.)

eq \o((,M)
cÖ`Ë wØc`x ivwkwU

(1 + a)n = 1 + na + nC2a2 + nC3 a3 + nC4a4 + ...


= 1 + na +  eq \f(n(n ( 1),2!) a2 +  eq \f(n(n ( 1)(n ( 2),3!) a3 

+  eq \f(n(n ( 1) (n ( 2) (n ( 3),4!) a4 + ....


= 1 + na +  eq \f(n(n ( 1),2) a2 +  eq \f(n(n ( 1) (n ( 2),6) a3 

+  eq \f(n(n ( 1) (n ( 2) (n ( 3),24) a4 + .....


cÖkœg‡Z, 


x1 = 1



x2 = n



x3 =  eq \f(n(n ( 1),2) =  eq \f(n2 ( n,2)


x4 =  eq \f(n(n ( 1) (n ( 2),6) =  eq \f((n2 ( n) (n ( 2),6) =  eq \f(n3 ( 3n2 + 2n,6)

L.H.S =  eq \f(x1,x1 + x2) +  eq \f(x3,x3 +x4)


=  eq \f(1,1 + n) +  eq \f(\f(n2 ( n,2),\f(n2 ( n,2) + \f(n3 ( 3n2 + 2n,6))


=  eq \f(1,1 + n) +  eq \f(\f(n2 ( n,2),\f(3n2 ( 3n + n3 ( 3n2 + 2n,6))


=  eq \f(1,1 + n) +  eq \f(3(n2 ( n),n3 ( n)


=  eq \f(1,1 + n) +  eq \f(3(n2 ( n),n(n2 ( 1))


=  eq \f(1,1 + n) +  eq \f(3n (n ( 1),n(n + 1) (n ( 1))


=  eq \f(1,1 + n) +  eq \f(3,n + 1)


=  eq \f(4,1 + n)

R.H.S. =  eq \f(2x2,x2 + x3)


=  eq \f(2.n,n + \f(n2 ( n,2))


=  eq \f(2n . 2,2n + n2 ( n)


=  eq \f(2n . 2,n2 + n)


=  eq \f(4n,n(n + 1))


=  eq \f(4,1 + n)

( L.H.S. = R.H.S (cÖgvwYZ)
Aa¨vq 10: wØc`x we¯—…wZ
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