kxlÆÕ©vbxq Õ•zGji Uc ˆMÉW cÉk² I mgvavb
1  

[image: image1.wmf]
eq \o((((,cÖkœ(1) 2 + 4 + 8 + 16 + ... ... ... avivwUi cÖ_g n msL¨K c‡`i mgwó 1022 Ges GKwU mgvšÍi avivi 10 Zg c` 34 Ges 16 Zg c` 52.

[XvKv †evW©-2019 ( cÖkœ bs 3]  
K.
12 + 22 + 32 + 42 + ... ...  + 112 avivwUi mgwó wbY©q Ki|
2
L.
n Gi gvb wbY©q Ki|
4
M.
mgvšÍi avivwUi cÖ_g 20wU c‡`i mgwó wbY©q Ki|
4
1 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb,

12 + 22 + 32 + … … + n2 =  eq \f(n(n + 1)(2n + 1),6)

myZivs 12 + 22 + 32 + 42 + … + 112 =  eq \f(11(11 + 1)(22 + 1),6)



=  eq \f(11 ( 12 ( 23,6)  



= 506 (Ans.)

eq \o((,L)
cÖ`Ë avivwU, 2 + 4 + 8 + 16 + … … 

hvi cÖ_g c`, a = 2


Ges mvaviY AbycvZ, r =  eq \f(4,2) =  eq \f(8,4) = 2 > 1


( GwU GKwU ¸‡YvËi aviv|

Avgiv Rvwb, ¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó,


Sn =  eq \f(a(rn ( 1),r ( 1) ; r > 1


( cÖ`Ë ¸‡YvËi avivwUi cÖ_g n msL¨K c‡`i mgwó,


Sn =  eq \f(2(2n ( 1),2 ( 1) = 2(2n ( 1)


cÖkœg‡Z, 2(2n ( 1) = 1022



ev, 2n ( 1 = 511



ev, 2n = 512



ev, 2n = 29


( n = 9 (Ans.)
eq \o((,M)
g‡b Kwi, mgvšÍi avivi cÖ_g c` a Ges mvaviY AšÍi d


myZivs 10-Zg c` a + (10 ( 1)d = a + 9d


Ges 16-Zg c` = a + (16 ( 1)d = a + 15d


cÖkœg‡Z, a +  9d = 34 … … (i)




  a + 15d = 52 … … (ii)


(ii) ( (i) K‡i cvB, 


a + 15d ( a ( 9d = 52 ( 34


    ev, 6d = 18 ( d  = 3


d Gi gvb (i) bs G ewm‡q cvB,


a + 9 ( 3 = 34  


ev, a = 34 ( 27  


( a = 7


GLb avivwUi cÖ_g 20wU c‡`i mgwó


=  eq \f(20,2) {2a + (20 ( 1)d}



= 10{2 ( 7 + 19 ( 3}



= 10(14 + 57) 


= 10 ( 71 



= 710 (Ans.)
eq \o((((,cÖkœ(2) GKwU ¸‡YvËi avivi cÖ_g c`  eq \f(1,2)  Ges 7 Zg c`  eq \f(1,128) | †Kv‡bv mgvšÍi avivi cÖ_g 5wU c‡`i mgwó 35 Ges cÖ_g 10wU c‡`i mgwó 120.
[ivRkvnx †evW©-2019 ( cÖkœ bs 3]  
K.
log3 + log9 + log27 + log81 + ......... avivwUi mvaviY AšÍi wbY©q Ki|
2
L.
¸‡YvËi avivwUi cÖ_g 7wU c‡`i mgwó wbY©q Ki|
4
M.
mgvšÍi avivwUi 20 Zg c` wbY©q Ki|
4
2 bs cÖ‡kœi mgvavb
eq \o((,K)
log 3 + log 9 + log 27 + log 81 + ... 


= log 3 + log 32 + log 33 + log 34 + ...


= log 3 + 2 log 3 + 3 log 3 + 4 log 3 + ...


avivwUi mvaviY AšÍi, d = 2 log 3 ( log 3




= log 3 (Ans.)
eq \o((,L)
g‡b Kwi, ¸‡YvËi avivi cÖ_g c`, a =  eq \f(1,2)

Ges mvaviY AbycvZ = r


avivwUi 7 Zg c` = ar7 ( 1 =  eq \f(1,2) . r6 


kZ©g‡Z,  eq \f(1,2) r6 =  eq \f(1,128)

ev,
r6 =  eq \f(1,64)

ev,
r6 =  eq \b(\f(1,2))6

(
r =  eq \f(1,2) < 1


myZivs ¸‡YvËi avivwUi cÖ_g 7wU c‡`i mgwó


=  eq \f(a \b(1 ( r7),1 ( r)


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


=  eq \f(\f(1,2) \b(1 ( \f(1,27)),\f(1,2))


= 1 (  eq \f(1,128) 


=  eq \f(127,128) (Ans.)
eq \o((,M)
g‡b Kwi, mgvšÍi avivi cÖ_g c` = a




mvaviY AšÍi = d


myZivs cÖ_g 5wU c‡`i mgwó =  eq \f(5,2) {2a + (5 ( 1)d}


Ges cÖ_g 10wU c‡`i mgwó =  eq \f(10,2) {2a + (10 ( 1)d}


1g kZ©g‡Z,  eq \f(5,2) (2a + 4d) = 35


ev,
2a + 4d = 14 ... ... (i)


2q kZ©g‡Z, 5 (2a + 9d) = 120


ev,
2a + 9d = 24 ... ... (ii)


(ii)
bs †_‡K (i) we‡qvM K‡i cvB,


5d = 10 ( d = 2


(i) bs G d = 2ewm‡q cvB,


2a + 4 ( 2 = 14


ev,
2a = 14 ( 8


ev,
a =  eq \f(6,2)  ( a = 3


myZivs avivwUi 20 Zg c` = a + (20 ( 1)d




= 3 + 19 ( 2




= 3 + 38 




= 41 (Ans.)

eq \o((((,cÖkœ(3) GKwU mgvšÍi avivi 15-Zg c` 89 Ges 21-Zg c` 125 Ges Aci GKwU ¸‡YvËi aviv (  eq \f(1,2)  + x + y + z ( 2 + ......

[w`bvRcyi †evW©-2019 ( cÖkœ bs 3]  
K.
7 + 11 + 15 + ........... avivwUi 210 Zg c` wbY©q Ki|
2
L.
DÏxc‡Ki mgvšÍi avivwUi cÖ_g 25wU c‡`i mgwó wbY©q Ki|
4
M.
DÏxc‡Ki ¸‡YvËi avivwUi x, y I z Gi gvb wbY©q Ki|
4
3 bs cÖ‡kœi mgvavb
eq \o((,K)
7 + 11 + 15 + … … Bnv GKwU mgvšÍi aviv|

hvi 1g c`, a = 7


mvaviY AšÍi, d = 11 ( 7 = 4


Avgiv Rvwb,

mgvšÍi avivi n Zg c` = a + (n ( 1)d


( cÖ`Ë avivi 210 Zg c` = a + (210 ( 1)d



= 7 + 209 ( 4



= 7 + 836



= 843 (Ans.)

eq \o((,L)
†`Iqv Av‡Q,

GKwU mgvšÍi avivi 15 Zg c` = 89 Ges 21 Zg c` = 125

g‡b Kwi, avivwUi 1g c` = a



mvaviY AšÍi = d


Avgiv Rvwb,

mgvšÍi avivi n Zg c` = a + (n – 1)d


( cÖ`Ë avivi 15 Zg c` = a + (15 ( 1)d 




= a + 14d



Ges 21 Zg c` = a + (21 ( 1)d 




= a + 20d


kZ©vbymv‡i,


a + 14d = 89 … … (i)



Ges a + 20d = 125 … … (ii)


(ii) bs n‡Z (i) bs we‡qvM K‡i cvB,


a + 20d ( a ( 14d = 125 ( 89


ev,
6d = 36

(
d = 6

(i) bs G d Gi gvb ewm‡q cvB,


a + 14 ( 6 = 89


ev, a + 84 = 89


ev, a = 89 ( 84


ev, a = 5


Avevi, mgvšÍi avivi n c‡`i mgwó,


Sn =  eq \f(n,2) {2a + (n ( 1)d}


( avivwUi 25wU c‡`i mgwó,


S25 =  eq \f(25,2) {2a + (25 – 1)d}




=  eq \f(25,2) (2a + 24d)




=  eq \f(25,2) ( 2(a + 12d)



= 25 (5 + 12 ( 6)



= 25 ( 77



= 1925 (Ans.)

eq \o((,M)
†`Iqv Av‡Q,

¸‡YvËi avivwU, (  eq \f(1,2) + x + y + z ( 2 + … … 

GLv‡b, avivwUi 1g c`, a = (  eq \f(1,2)

g‡b Kwi, avivwUi mvaviY AbycvZ = r


Avgiv Rvwb,

¸‡YvËi avivi n Zg c` = arn ( 1

( avivwUi 5g c` = ar5 ( 1 = ar4

( ar4 = ( 2


ev, (  eq \f(1,2) r4 = ( 2


ev, r4 = 4


ev, r4 =  eq \b(\r(2))4

( r =  eq \r(2)

( avivwUi 2q c`, x = ar2 ( 1  = ar  = (  eq \f(1,2) (  eq \r(2) = (  eq \f(1,\r(2))

3q c`, y = ar3 ( 1


= ar2


= (  eq \f(1,2)  eq \b(\r(2))2


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



= ( 1


4_© c`, z = ar4 ( 1


= ar3


= (  eq \f(1,2) (  eq \b(\r(2))3


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


= (  eq \r(2)

( x = (  eq \f(1,\r(2)), y = ( 1, z = (  eq \r(2) (Ans.)

eq \o((((,cÖkœ(4) †Kv‡bv ¸‡YvËi avivi 4_© c`  eq \f(\r(2), 3)  Ges 7g c`  eq \f(4,9) 
|

[Kzwgjøv †evW©-2019 ( cÖkœ bs 2]  
K.
125 + 25 + 5 + ... avivi †Kvb c`  eq \f(1,125)  Zv wbY©q Ki|
2
L.
avivwU wbY©q Ki|
4
M.
†`LvI †h, avivwUi cÖ_g 6wU c‡`i mgwó  eq \f(19,18) ( eq \r(3) +  eq \r(2)).
4
4 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë aviv, 125 + 25 + 5 + ....


GLv‡b, cÖ_g c`, a = 125


Ges mvaviY AbycvZ, r =  eq \f(25,125) =  eq \f(1,5)

Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn ( 1

cÖkœg‡Z, arn ( 1 =  eq \f(1,125)

ev,
125 (  eq \b(\f(1,5))n ( 1 =  eq \f(1,125)

ev,
 eq \b(\f(1,5))n ( 1=  eq \f(1,125 ( 125)

ev,
 eq \b(\f(1,5))n ( 1 =  eq \b(\f(1,5))6

ev,
n ( 1 = 6


ev,
n = 6 + 1


(
n = 7


(
avivwUi 7g c`  eq \f(1,125) (Ans.)

eq \o((,L)
g‡b Kwi, ¸‡YvËi avivwUi 1g c`, a




mvaviY AbycvZ, r


Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn ( 1

(
avivwUi PZz_© c` = ar4 ( 1 = ar3 


Ges
    ,,      7g   ,, = ar7 ( 1 = ar6

cÖkœg‡Z, ar3 =  eq \f(\r(2),3) ... ... (i)


Ges ar6 =  eq \f(4,9\r(3))  ... ... (ii)


(ii) bs †K (i) bs Øviv fvM K‡i cvB,


 eq \f(ar6,ar3) =  eq \f(\f(4,9\r(3)),\f(\r(2),3))

ev,
r3 =  eq \f(4,9\r(3)) (  eq \f(3,\r(2))

ev,
r3 =  eq \f(2\r(2),3\r(3))

ev,
r3 =  eq \b(\f(\r(2),\r(3)))3

( r =  eq \f(\r(2),\r(3))

(i) bs G r Gi gvb ewm‡q cvB,


a eq \b(\f(\r(2),\r(3)))3 =  eq \f(\r(2),3)

ev,
a (  eq \f(2\r(2),3\r(3)) =  eq \f(\r(2),3)

ev,
a =  eq \f(\r(2),3) (  eq \f(3\r(3),2\r(2))

(
a =  eq \f(\r(3),2)

(
wb‡Y©q avivwU = a + ar + ar2 + ar3 + ......




=  eq \f(\r(3),2) +  eq \f(\r(3),2).  eq \f(\r(2),\r(3)) +  eq \f(\r(3),2).  eq \b(\f(\r(2),\r(3)))2 +  eq \f(\r(3),2).  eq \b(\f(\r(2),\r(3)))3+ ...




=  eq \f(\r(3),2) +  eq \f(1,\r(2)) +  eq \f(1,\r(3)) +  eq \f(\r(2),3) + ........ (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB,

avivwUi 1g c`, a =  eq \f(\r(3),2)

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

(
avivwUi cÖ_g 6wU c‡`i mgwó =  eq \f(a(1 ( r6),1 ( r) 



=  eq \f(\f(\r(3),2) \b\bc\{(1 ( \b(\f(\r(2),\r(3)))6),1 ( \f(\r(2),\r(3)))


=  eq \f(\f(\r(3),2) \b(1 ( \f(8,27)),\f(\r(3) ( \r(2),\r(3)))


=  eq \f(\r(3),2)  eq \b(\f(27 ( 8,27)) (  eq \f(\r(3),\r(3) ( \r(2))


=  eq \f(19\r(3),54) (  eq \f(\r(3) (\r(3) + \r(2)),(\r(3) + \r(2)) (\r(3) ( \r(2))) [je I ni‡K ( eq \r(3) +  eq \r(2)) Øviv ¸Y K‡i]


=  eq \f(19,18)  eq \f((\r(3) + \r(2)),3 ( 2) 


=  eq \f(19,18) ( eq \r(3) +  eq \r(2))
(
avivwUi 1g 6wU c‡`i mgwó  eq \f(19,18) ( eq \r(3) +  eq \r(2)) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(5) GKwU ¸‡YvËi avivi 4_© c`  eq \f(1,3)  Ges `kg c`  eq \f(1,81)  Ges Aci mgvšÍi avivi 1g 12 c‡`i mgwó 222 Ges 1g 24 c‡`i mgwó 876.

[PÆMÖvg †evW©-2019 ( cÖkœ bs 3]  
K.
3 + 5 + 7 + 9 + ...... avivi †Kvb c` 303?
2
L.
¸‡YvËi avivwU wbY©q Ki|
4
M.
mgvšÍi avivwUi 60 Zg c` wbY©q Ki|
4
5 bs cÖ‡kœi mgvavb
eq \o((,K)  cÖ`Ë mgvšÍi avivwUi,

1g c`, a = 3


mvaviY AšÍi, d = 5 ( 3 = 2


g‡b Kwi, avivwUi n Zg c` = 303


Avgiv Rvwb, n-Zg c` = a + (n ( 1)d


(
a + (n ( 1)d = 303


ev,
3 + (n ( 1)2 = 303


ev,
3 + 2n ( 2 = 303


ev,
2n + 1 = 303


ev,
2n = 302


ev,
n = 151

(
cÖ`Ë avivi 151 Zg c` 303 (Ans.)
eq \o((,L) 
g‡b Kwi, ¸‡YvËi avivwUi 

1g c` = a

mvaviY AbycvZ = r


Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn(1

cÖkœg‡Z, ar4(1 =  eq \f(1,3) 

ev,
ar3 =  eq \f(1,3)  ... ... ... ... (i)

Ges ar10(1 =  eq \f(1,81) 

ev,
ar9 =  eq \f(1,81)  ... ... ... ... (ii)


(ii) bs †K (i) bs Øviv fvM K‡i cvB,


 eq \f(ar9,ar3)  =  eq \f(\f(1,81),) 


ev,
r6 =  eq \f(3,81) 

ev,
r6 =  eq \f(1,27) 

ev,
r6 =  eq \b(\f(1,))6 


ev,
r =  eq \f(1,\r(3)) 

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

(i) bs mgxKi‡Y r =  eq \f(1,\r(3))  ewm‡q cvB,


a (  eq \b(\f(1,))3 
 =  eq \f(1,3) 

ev,
a   eq \f(1,3 \r(3))  =  eq \f(1,3) 

ev,
a =  eq \r(3)

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

Zvn‡j, cÖ`Ë avivwU = a + ar + ar2 + ar3 + ......

=  eq \r(3) +  eq \r(3) (  eq \f(1,\r(3))  +  eq \r(3) (  eq \b(\f(1,))2 
 +  eq \r(3) (  eq \b(\f(1,))3 
+ .....


=  eq \r(3) + 1 +  eq \f(1,\r(3))  +  eq \f(1,3)  + .......... (Ans.)
eq \o((,M)
g‡b Kwi, mgvšÍi avivwUi 1g c` = a


Ges mvaviY AšÍi = d


Avgiv Rvwb, mgvšÍi avivi 1g n msL¨K c‡`i mgwó,

Sn =  eq \f(n,2) {2a + (n ( 1)d}


cÖkœg‡Z,  eq \f(12,2) {2a + (12 ( 1)d} = 222


ev,
6(2a + 11d) = 222


ev,
2a + 11d = 37 ... ... ... ... (i)

Ges  eq \f(24,2) {2a + (24 ( 1)d} = 876


ev,
12(2a + 23d) = 876


ev,
2a + 23d = 73 ... ... ... ... (ii)


(ii) bs n‡Z (i) bs we‡qvM K‡i cvB,


23d ( 11d = 73 ( 37


ev,
12d = 36


ev,
d = 3


(
mgvšÍi avivwUi mvaviY AšÍi, d = 3


d = 3, (i) bs mgxKi‡Y ewm‡q cvB,


2a + 11 ( 3 = 37


ev,
2a = 37 ( 33


ev,
2a = 4


ev,
a = 2


myZivs avivwUi 1g c`, a = 2


Avgiv Rvwb, mgvšÍi avivi n Zg c` = a + (n ( 1)d


(
avivwUi 60 Zg c` = a + (60 ( 1)d




= 2 + 59 ( 3




= 179 (Ans.)

eq \o((((,cÖkœ(6) 1g aviv :  eq \f(1,2)  +  eq \f(1,\r(2))  + 1 + ...........

2q aviv : 4 + 7 + 10 + ..............
(mgwš^Z Aa¨vq 5 I 13


[wm‡jU †evW©-2019 ( cÖkœ bs 3]  
K.
x(x ( a) = (x ( a) mgxKi‡Yi mgvavb †mU wbY©q Ki|
2
L.
1g avivi cÖ_g `k c‡`i mgwó wbY©q Ki|
4
M.
2q avivwUi cÖ_g n c‡`i mgwó 714 n‡j, n Gi gvb wbY©q Ki|
4
6 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë mgxKiY, x(x – a) = x – a


ev,
x(x – a) – (x – a) = 0


ev,
(x – a)(x – 1) = 0


(
x – a = 0
A_ev, x – 1 = 0


ev,
x = a

ev, x = 1


(
wb‡Y©q mgvavb †mU, S = {1, a} (Ans.)


eq \o((,L)
GLv‡b 1g avivi, 1g c` a = eq \f(1,2)

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

(
1g `k c‡`i mgwó = eq \f(a(r10 ( 1),r – 1)



= eq \f(\f(1,2){(\r(2))10 – 1},\r(2) – 1)



= eq \f(32 – 1,2(\r(2) – 1))



= eq \f(31,2(\r(2) – 1))



=  eq \f(31(\r(2) + 1),2(\r(2) ( 1)(\r(2) + 1)) 



=  eq \f(31(\r(2) + 1),2(2 ( 1)) 



=  eq \f(31,2) ( eq \r(2) + 1) (Ans.)
eq \o((,M)
2q avivi, 

1g c` a = 4


mvaviY AšÍi d = 7 – 4 = 3


cÖkœg‡Z, avivwUi 1g n c‡`i mgwó = 714


ev,
eq \f(n,2) {2a + (n – 1)d} = 714


ev,
eq \f(n,2) {2.4 + (n – 1). 3} = 714


ev,
n(8 + 3n – 3) = 1428


ev,
5n + 3n2 = 1428


ev,
3n2 + 5n – 1428 = 0


ev,
3n2 + 68n – 63n – 1428 = 0


ev,
n(3n + 68) – 21(3n + 68) = 0


ev,
(3n + 68)(n – 21) = 0


(
n – 21 = 0 [( 3n + 68 ( 0]


(
n = 21 (Ans.)
eq \o((((,cÖkœ(7) (i) 7 + p + q + s + 16807 + ........ GKwU ¸‡YvËi aviv|
(ii) 7 + 12 + 17 + 22 + ..........
[ewikvj †evW©-2019 ( cÖkœ bs 3]  
K.
cÖ_g 50wU ¯^vfvweK msL¨vi mgwó wbY©q Ki|
2
L.
p, q, s Gi gvb wbY©q Ki|
4
M.
(ii) bs avivwUi cÖ_g n msL¨K c‡`i mgwó 1090 n‡j, n Gi gvb wbY©q Ki|
4
7 bs cÖ‡kœi mgvavb
eq \o((,K)  Avgiv Rvwb,

cÖ_g n msL¨K ¯^vfvweK msL¨vi mgwó =  eq \f(n(n + 1),2) 
(
cÖ_g 50wU ¯^vfvweK msL¨vi mgwó =  eq \f(50(50 + 1),2) 




= 25 ( 51 





= 1275 (Ans.)
eq \o((,L) 
cÖ`Ë ¸‡YvËi aviv, 7 + p + q + s + 16807 + ........ 


avivwUi 1g c`, a = 7


mvaviY AbycvZ r n‡j,

2q c`, p = ar


3q c`, q = ar2

4_© c`, s = ar3

5g c`, 16807 = ar4

ev,
16807 = 7.r4

ev,
r4 =  eq \f(16807,7) 

ev,
r4 = 2401


ev,
r4 = (( 7)4

(
r = ( 7


hLb, r = 7


p = 7.7 = 49


q = 7.72 = 343


s = 7.73 = 2401


Avevi, hLb, r = ( 7



p = 7 . (( 7) = ( 49



q = 7.(( 7)2 = 343



s = 7.((7)3 = ( 2401 (Ans.)
eq \o((,M)
cÖ`Ë avivwU, 

7 + 12 + 17 + 22 + ..........


Bnv GKwU mgvšÍi aviv,

hvi 1g c`, a = 7


mvaviY AšÍi, d = 12 ( 7 = 5


Avgiv Rvwb,

mgvšÍi avivi cÖ_g n msL¨K c‡`i mgwó =  eq \f(n,2) {2a + (n ( 1)d}

(
cÖ`Ë avivi n c‡`i mgwó =  eq \f(n,2) {2.7 + (n ( 1).5}




=  eq \f(n,2) (14 + 5n ( 5)




=  eq \f(n,2) (9 + 5n)


kZ©vbymv‡i,  eq \f(n,2) (9 + 5n) = 1090


ev,
9n + 5n2 = 2180


ev,
5n2 + 9n ( 2180 = 0


ev,
5n2 + 109n ( 100n ( 2180 = 0


ev,
n(5n + 109) ( 20(5n + 109) = 0


ev,
(5n + 109) (n ( 20) = 0


nq, 5n + 109 = 0
A_ev, n ( 20 = 0


ev,
5n = ( 109
ev,   n = 20


ev,
n =  eq \f(( 109,5) 

MÖnY‡hvM¨ bq| KviY, c`msL¨v FYvÍK ev fMœvsk nq bv|

(
n = 20 (Ans.)
eq \o((((,cÖkœ(8)  3 + 6 + 9 + 12 + ..................
[mKj †evW©-2018 ( cÖkœ bs 3]  
K.
cÖ_g 20wU ¯^vfvweK msL¨vi mgwó wbY©q Ki|
2
L.
avivi n msL¨K c‡`i mgwó 630 n‡j n Gi gvb wbY©q Ki|
4
M.
avivi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv ˆZwi Ki Ges avivwUi 1g 10wU c‡`i mgwó wbY©q Ki|
4
8 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, cÖ_g n msL¨K ¯^vfvweK msL¨vi mgwó,  Sn =  eq \f(n(n + 1),2) 

( cÖ_g 20wU ¯^vfvweK msL¨vi mgwó, S20 =  eq \f(20(20 + 1),2) 



=  eq \f(20 (21,2)  = 210 (Ans.)
eq \o((,L)
cÖ`Ë avivwU 3 + 6 + 9 + 12 + ................


GwU GKwU Amxg mgvšÍi aviv hvi, cÖ_g c`, a = 3


mvaviY AšÍi, d = 6 ( 3 = 3


Avgiv Rvwb, mgvšÍi avivi cÖ_g n-msL¨K c‡`i 

mgwó, Sn =  eq \f(n,2) {2a + (n ( 1)d}


cÖkœg‡Z,  eq \f(n,2) {2a + (n ( 1)d} = 630


ev,
 eq \f(n,2) {2 ( 3 + (n ( 1)3} = 630

ev,
 eq \f(n,2) (6 + 3n ( 3) = 630

ev,
 eq \f(3n,2) (n + 1) = 630

ev,
n2 + n = 420

ev,
n2 + n ( 420 = 0

ev,
n2 + 21n ( 20n ( 420 = 0

ev,
n(n + 21) ( 20(n + 21) = 0


ev,
(n + 21) (n ( 20) = 0

ev,
n ( 20 = 0  [n + 21 ( 0, KviY c`msL¨v FYvÍK n‡Z cv‡i bv]

(
n = 20 (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB, mgvšÍi avivi 1g c`, a = 3, mvaviY AšÍi d = 3


cÖkœg‡Z, ¸‡YvËi avivi cÖ_g c`, a = 3


mvaviY AbycvZ, r = 3 > 1


¸‡YvËi avivwU, a + ar + ar2 + ar3 + ..................




= 3 + 3 ( 3 + 3 ( 32 + 3 ( 33 + ...............




= 3 + 9 + 27 + 81 + .................. (Ans.)

Avgiv Rvwb, ¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó, 

Sn =  eq \f(a(rn ( 1),r ( 1) [hLb r > 1]
(
cÖ_g 10wU c‡`i mgwó, S10 =  eq \f(a(r10 ( 1),r ( 1)  

=  eq \f(3(310 ( 1),3 ( 1)  


=  eq \f(3 ( 59048,2)  

= 88572 (Ans.)

eq \o((((,cÖkœ(9) GKwU ¸‡YvËi avivi 3q c`  eq \f(1,\r(3)) Ges 8g c`  eq \f(1,27) Ges Aci GKwU mgvšÍi avivi 1g 10 c‡`i mgwó 155 Ges 1g 20 c‡`i mgwó 610|

[ivRkvnx †evW©-2017 ( cÖkœ bs 3]  
K.
5 + 8 + 11 + 14 + ......... avivwUi †Kvb c` 383?
2
L.
¸‡YvËi avivwU wbY©q Ki|
4
M.
mgvšÍi avivwUi 30 Zg c` wbY©q Ki|
4
9 bs cÖ‡kœi mgvavb
eq \o((,K)  cvV¨eB‡qi Abykxjbx-13.1 Gi D`vniY-2 `ªóe¨| c„ôv- 251
eq \o((,L) 
awi, ¸‡YvËi avivi cÖ_g c` = a Ges mvaviY AbycvZ = r


Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn – 1

†`Iqv Av‡Q, 


3q c` = eq \f(1,\r(3))

(

ar3 – 1 = eq \f(1,\r(3))

ev, 
ar2 = eq \f(1,\r(3)) ... ... (i)


Ges 8g c` = eq \f(1,27)

ev, 
ar8 – 1 = eq \f(1,27)

ev, 
ar7 = eq \f(1,27) ... ... (ii)


(ii) ( (i) bs †_‡K cvB, 


r5 = eq \f(1,27) ( eq \f(1,\r(3))

ev,
 r5 = eq \f(1,(\r(3))6) ( eq \r(3)

ev,
 r5 = eq \b(\f(1,\r(3)))5

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

(i) bs n‡Z cvB, 


a . eq \b(\f(1,\r(3)))2 = eq \f(1,\r(3))   ev, a = eq \f(1,\r(3)) ( 3  (  a = eq \r(3)

( 
¸‡YvËi avivwU a + ar + ar2 + ar3 + ... ... 



= eq \r(3) + eq \r(3). eq \f(1,\r(3)) + eq \r(3). eq \b(\f(1,\r(3)))2 + eq \r(3). eq \b(\f(1,\r(3)))3 + ... 


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

eq \o((,M) 
g‡b Kwi, 

mgvšÍi avivi 1g c` = a, mvaviY AšÍi = d, c` msL¨v = n

Avgiv Rvwb,

mgvšÍi avivi n c‡`i mgwó = eq \f(n,2) {2a + (n – 1)d}


†`Iqv Av‡Q, 1g 10 c‡`i mgwó = 155


ev, 
eq \f(10,2) {2a + (10 – 1)d} = 155


ev, 
5(2a + 9d) = 155


( 
2a + 9d = 31 ... ... (i)


Ges 1g 20 c‡`i mgwó = 610


ev, 
eq \f(20,2) {2a + (20 – 1)d} = 610


ev, 
10 (2a + 19d) = 610


( 
2a + 19d = 61 ... ... ... ... ... (ii)


(ii) bs †_‡K (i) bs we‡qvM K‡i cvB,


10d = 30   


ev,  d = eq \f(30,10)  


(  d = 3


(i) bs G d = 3 ewm‡q cvB,


2a + 9.3 = 31


ev,
2a + 27 = 31


ev, 
2a = 4  ( a = 2


Avgiv Rvwb, 

mgvšÍi avivi n Zg c` = a + (n – 1)d


( 30 Zg c` = a + (30 – 1)d = 2 + 29.3 = 89 (Ans.)
eq \o((((,cÖkœ(10) 3 + a + 9 + ....... + 60 GKwU mgvšÍi aviv|
 
[Kzwgjøv †evW©-2017 ( cÖkœ bs 3]  

K.
a Gi gvb wbY©q K‡iv| 
2
L.
avivwUi mgwó wbY©q K‡iv| 
4
M.
avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv MVb K‡i Zvi 1g 9wU c‡`i mgwó m~‡Îi mvnv‡h¨ wbY©q K‡iv| 
4
10 bs cÖ‡kœi mgvavb
eq \o((,K)
3 + a + 9 + ...+ 60 GKwU mgvšÍi aviv

( kZ©g‡Z, 9 ( a = a ( 3



ev,  2a = 12



(  a = 6 (Ans.)
eq \o((,L)
avivwUi 1g c`, a = 3


mvaviY AšÍi, d 
= 6 ( 3 [( a = 6]



= 3


†kl c` = 60


( n Zg c` = a + (n ( 1).d


ev,  60 = 3 + (n ( 1).3


ev,  3 + 3n ( 3 = 60


ev,  3n = 60


(   n = 20


Avevi, avivwUi n c‡`i mgwó, Sn =  eq \f(n,2) {2a + (n ( 1).d}


( avivwUi 20 c‡`i mgwó, S20 =  eq \f(20,2) {2 ( 3 + (20 ( 1).3}          


= 10 {6 + 19 ( 3}



= 10 (6 + 57) = 10 ( 63



= 630 (Ans.) 

eq \o((,M)
awi,

¸‡YvËi avivwUi 1g c`, a = 3


     Ó       Ó   mvaviY AbycvZ, r = 3

Avgiv Rvwb, †h‡Kv‡bv ¸‡YvËi aviv a + ar + ar2 + ...


avivwUi n Zg c` = ar n ( 1

( avivwUi 2q Ó = 3 ( 3 = 9


          Ó    3q  Ó = 3 ( 32 = 27


          Ó    4_©  Ó = 3 ( 33 = 81


( 
¸‡YvËi avivwU: 3 + 9 + 27 + 81 + ....


GLb, avivwUi n msL¨K c‡`i mgwó Sn =  eq \f(a(rn ( 1), r – 1) ; hLb r > 1


( 
avivwUi 9 wU c‡`i mgwó S9 =  eq \f(3(39 ( 1),3 ( 1) 


=  eq \f(3(19683 ( 1),2)


= 29523 (Ans.)
eq \o((((,cÖkœ(11) 7 + x + y + 189 GKwU ¸‡YvËi aviv|
 
[PÆMÖvg †evW©-2017 ( cÖkœ bs 3]  
K.
avivwUi PZz_© c`‡K mgxKi‡Yi gva¨‡g cÖKvk K‡iv †hLv‡b cÖ_g c` a Ges mvaviY AbycvZ r| 
2
L.
x Ges y Gi gvb wbY©q K‡iv| 
4
M.
cÖ`Ë avivi cÖ_g c`‡K 1g c` Ges mvaviY AbycvZ‡K mvaviY AšÍi a‡i mgvšÍi avivwU wbY©q K‡i Gi cÖ_g 16 wU c‡`i mgwó wbY©q K‡iv| 
4
11 bs cÖ‡kœi mgvavb
eq \o((,K)
GLv‡b, ¸‡YvËi avivi cÖ_g c` = a Ges mvaviY AbycvZ = r


Avgiv Rvwb,


¸‡YvËi avivi n Zgc` = arn – 1


(
(Ó
Ó
4_© c` = ar4 – 1 = ar3




myZivs, ar3 = 189 (Ans.) 
eq \o((,L)
ÔKÕ †_‡K cvB,

( 
ar3  = 189


ev,
7.r3  = 189
[( avivwUi 1g c`, a = 7]


ev,
r3  = eq \f(189,7)

ev,
r3  = 27


ev,
r3  = 33

( 
 r = 3


( 
wØZxq c` = x = ar = 7.3 = 21 

Ges Z…Zxq c` = y = ar2 = 7.32 = 63 

myZivs, x = 21 Ges y = 63 (Ans.)  



eq \o((,M)
cÖkœvbymv‡i,


mgvšÍi avivi cÖ_g c`, a = 7 Ges mvaviY AšÍi, d = 3


( 
mgvšÍi avivwU,  a + (a + d) + (a + 2d) + ..........



=  7 + (7 + 3) + (7 + 2.3) + ............




= 7 + 10 + 13 + .............

Avgiv Rvwb, mgvšÍi avivi n c‡`i mgwó = eq \f(n,2)\b\bc\{(2a + (n – 1)d)

( 
cÖ_g 16 c‡`i mgwó = eq \f(16,2) \b\bc\{(2.7 + (16 – 1).3)






= 8 (14 + 15.3)







= 8 (14 + 45)







= 8 (






(Ans.) 
eq \o((((,cÖkœ(12) GKwU avivi n Zg c` 2n – 1, n ( (.
 
[ewikvj †evW©-2017 ( cÖkœ bs 3]  
K.
avivwU MVb K‡iv| 
2
L.
avivwUi KZZg c` 169?
4
M.
avivwUi cÖ_g c` Ges mvaviY AšÍi‡K h_vµ‡g cÖ_g c` I mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv MVb K‡i bZzb avivwUi cÖ_g 10wU c‡`i mgwó wbY©q K‡iv| 
4
12 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, GKwU avivi n Zg c` 2n ( 1 Ges n ( ( 


A_©vr n ¯^vfvweK msL¨v| myZivs, n = 1, 2, 3, 4, .........


GLb,

n = 1 n‡j avivwUi 1g c` = 2.1 ( 1 = 2 ( 1 = 1


n = 2 n‡j avivwUi 2q c` = 2.2 ( 1 = 4 ( 1 = 3


n = 3 n‡j avivwUi 3q c` = 2.3 ( 1 = 6 ( 1 = 5


....................................................................


( avivwU n‡jv: 1 + 3 + 5 + ............ (Ans.) 

eq \o((,L)
cÖvß avivwU, 1 + 3 + 5 + ...............

hvi cÖ_g c` a = 1 


Ges mvaviY AšÍi d = 5 ( 3 = 3 ( 1 = 2 


awi, avivwUi n Zg c` 169


cÖkœg‡Z, 2n ( 1 = 169 

ev, 
2n = 169 + 1 


ev, 
2n = 170 


ev, 
n = eq \f(170,2)     (   n = 85 


( 
avivwUi 85 Zg c` 169 (Ans.) 

eq \o((,M)
kZ©g‡Z, bZzb avivi 1g c`, a = 1 Ges mvaviY AbycvZ, r = 2 

¸‡YvËi avivwU, a + ar + ar2 + ar3 + ...............




= 1 + 1.2 + 1.22 + 1.23 + ..............




= 1 + 2 + 4 + 8 + ...................

bZyb avivwUi cÖ_g n msL¨K c‡`i mgwó = eq \f(a(rn ( 1),r ( 1) [hLb r > 1]



( 
10 wU c‡`i mgwó = eq \f(1(210 ( 1),2 ( 1)  = 210 ( 1




= 1024 ( 1 = 1023 (Ans.)
eq \o((((,cÖkœ(13) 25 + 23 + 21 + ...... avivwUi 1g n-msL¨K c‡`i mgwó −456|



[XvKv †evW©-2016 ( cÖkœ bs 3]  
K.
avivwUi mßg c` KZ?
2
L.
n Gi gvb wbY©q Ki|
4
M.
cÖ`Ë avivi cÖ_g c` I mvaviY AšÍi‡K h_vµ‡g GKwU ¸‡YvËi avivi cÖ_g c` I mvaviY AbycvZ a‡i avivwUi cÖ_g 7wU c‡`i mgwó wbY©q Ki|
4
13 bs cÖ‡kœi mgvavb
eq \o((,K)  cÖ`Ë aviv: 25 + 23 + 21 + .... 


avivwUi 1g c`, a = 25 


mvaviY AšÍi, d = 23 – 25 = 21 – 23 = –2 


( avivwU GKwU mgvšÍi aviv| 

Avgiv Rvwb, mgvšÍi avivi n Zg c` = a + (n – 1)d 


( avivwUi mßg c` = a + (7 – 1)d 



= 25 + 6  (–2) 



= 25 – 12 = 13 (Ans.) 
eq \o((,L) 
cÖ`Ë aviv: 25 + 23 + 21 + .... 


1g c` a = 25 


mvaviY AšÍi d = –2 


Avgiv Rvwb, mgvšÍi avivi 1g n msL¨K c‡`i mgwó 

Sn =  eq \f(n,2) {2a + (n – 1)d} 



=  eq \f(n,2) {2  25 + (n – 1) (–2)}



=  eq \f(n,2) (50 – 2n + 2) 



=  eq \f(n,2) (52 – 2n) 



=  eq \f(n,2)   2(26 – n) 



= 26n – n2 


kZ©g‡Z, 26n – n2 = – 456 


ev, 
26n – n2 + 456 = 0 


ev, 
n2 – 26n – 456 = 0 [Dfqcÿ‡K (–1) Øviv ¸Y K‡i] 

ev, 
n2 – 38n + 12n – 456 = 0


ev, 
n(n – 38) + 12(n – 38) = 0 


ev, 
(n – 38) (n + 12) = 0 


(
nq n – 38 = 0 
A_ev, n + 12 = 0 


( 
n = 38

ev,   n = – 12 




wKš‘ c‡`i msL¨v FYvÍK n‡Z cv‡i bv| 

( n Gi gvb 38 (Ans.)
eq \o((,M) ÔKÕ †_‡K cvB, 

cÖ`Ë avivi cÖ_g c`, a = 25


Ges mvaviY AšÍi = ¸‡YvËi avivi mvaviY AbycvZ, r = – 2 < 1


Avgiv Rvwb, ¸‡YvËi avivi 1g n msL¨K c‡`i mgwó 

Sn =  eq \f(a(1 – rn),1 – r), hLb r < 1 


( avivwUi 1g 7 wU c‡`i mgwó 

S7 =  eq \f(25{1 – (–2)7},1 – (–2))  


=  eq \f(25(1 + 128),1 + 2)  =  eq \f(25 ( 129,3)  = 1075 (Ans.) 
eq \o((((,cÖkœ(14)  eq \f(1,\r(2)) − 1 +  eq \r(2) − ........ GKwU ¸‡YvËi aviv|

[PÆMÖvg †evW©-2016 ( cÖkœ bs 3]  
K.
avivwUi mvaviY AbycvZ Ges 4_© c` KZ?
2
L.
avivwUi †Kvb c` 8 eq \r(2)?
4
M.
avivwUi 10 Zg c` Ges cÖ_g `kwU c‡`i mgwó wbY©q Ki|
4
14 bs cÖ‡kœi mgvavb
eq \o((,K)  cÖ`Ë avivwUi 1g c`, a =  eq \f(1,)
  Ges 2q c` = ( 1

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

Ges avivwUi 4_© c` = ar4 ( 1


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


= (  eq \f(1,)
 ( 2 eq \r(2) = ( 2 (Ans.)
eq \o((,L) 
avivwUi cÖ_g c`, a =  eq \f(1,)


Ges ÔKÕ †_‡K cvB, mvaviY AbycvZ, r = ( eq \r(2)

g‡b Kwi, n-Zg c` = 8 eq \r(2)

Avgiv Rvwb, n-Zg c` = arn ( 1

cÖkœg‡Z, arn ( 1 = 8 eq \r(2)

ev, 
 eq \f(1,)
  eq \b(()
n ( 1 = 8 eq \r(2)

ev, 
 eq \b(()
n ( 1 = 16


ev, 
 eq \b(()
n ( 1 =  eq \b(()
8

ev, 
n ( 1 = 8


( 
n = 9

( 
avivwUi 9-Zg c` 8 eq \r(2) (Ans.)

eq \o((,M) 
avivwUi cÖ_g c`, a =  eq \f(1,)


Ges ÔKÕ †_‡K cvB, mvaviY AbycvZ, r = ( eq \r(2)

( 
avivwUi 10-Zg c` = ar10 ( 1 = ar9 =  eq \f(1,)
 (  eq \b(()
9



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

 eq \b()
8 



= ( 16 (Ans.)

Ges Avgiv Rvwb, avivwUi cÖ_g n c‡`i mgwó  =  eq \f(a(1 ( rn),1 ( r) , [( r < 1]

( 
avivwUi cÖ_g `kwU c‡`i mgwó =  eq \f()

 eq \b\bc\{(1 (  eq \b(()
10)
,1 (  eq \b(()
)



=  eq \f()
 (1 ( 32),1 +  eq \r(2))



= 

 eq \b(1 +  eq \f(( 31,)
)



= 

 eq \b( eq \f((31. ( 1)
, eq \r(2). eq \r(2). eq \b( + 1)

 eq \b( eq \r(2) ( 1))




= 

 eq \b( eq \f(( 31 ( 1)
,2)
 (Ans.)
eq \o((((,cÖkœ(15) GKwU mgvšÍi avivi lô c` 30 Ges GKv`kZg c` 55|

[wm‡jU †evW©-2016 ( cÖkœ bs 2]  
K.
cÖ_g c`‡K a Ges mvaviY AšÍi‡K ‘d’ a‡i `yBwU mgxKiY MVb Ki|
2
L.
DÏxcK Abymv‡i avivwU MVb Ki|
4
M.
hw` avivwUi n-msL¨K c‡`i mgwó 6375 nq, Z‡e n-Gi gvb wbY©q Ki|
4
15 bs cÖ‡kœi mgvavb
eq \o((,K)  
Avgiv Rvwb, †Kvb mgvšÍi avivi 1g c` a Ges mvaviY AšÍi d n‡j, 
n-Zg c` = a + (n – 1)d 



(
lô c` = a + (6 – 1)d = 30 


ev, 
a + 5d = 30 ............(i) 


Ges GKv`kZg c` = a + (11 – 1)d = 55 



ev, 
a + 10d = 55.............(ii) 


(i) I (ii)-B wb‡Y©q mgxKiYØq| 
eq \o((,L) 
ÔKÕ n‡Z cvB, 

    a + 10d = 55............... (iii) 


Ges a +   5d = 30 ............... (iv)

   (()  (()       (()                         .


5d = 25 [we‡qvM K‡i] 

ev, 
d =  eq \f(25,5)  (  d = 5 


d Gi gvb (iii) bs G ewm‡q cvB,

a + 10 ( 5 = 55 


ev, 
a + 50 = 55 


ev,
 a = 55 – 50 


( 
a = 5 


( 
avivwUi 1g c`, a = 5 


             "    2q c`, a + d = 5 + 5 = 10


             "    3q c`, a + 2d = 5 + 2.5 = 15 



     "    4_© c`, a + 3d = 5 + 3.5 = 20
...  ...  ...  ...  ...

...  ...  ...  ...  ...


( 
wb‡Y©q avivwU: 5 + 10 + 15 + 20 + ........... (Ans.)
eq \o((,M) 
ÔLÕ n‡Z cvB, 

avivwUi 1g c`, a = 5


Ges mvaviY AšÍi, d = 5 


Avgiv Rvwb, 1g c` a Ges mvaviY AšÍi d wewkó mgvšÍi avivi n msL¨K c‡`i mgwó =  eq \f(n,2) {2a + (n – 1)d} 


cÖkœg‡Z,  eq \f(n,2) {2.5 + (n – 1)5} = 6375 


ev, 
n(10 + 5n – 5) = 6375  2 


ev, 
n(5n + 5) = 12750


ev, 
5n2 + 5n – 12750 = 0 


ev, 
n2 + n – 2550 = 0          [Dfqcÿ‡K 5 Øviv fvM K‡i]

ev, 
n2 + 51n – 50n – 2550 = 0 


ev, 
n(n + 51) – 50(n + 51) = 0 


ev, 
(n + 51) (n – 50) = 0 


nq  
n + 51 = 0      A_ev, n – 50 = 0 


ev, 
n = –51             ev, n = 50


wKš‘  n = –51 MÖnY‡hvM¨ bq| KviY c`msL¨v FYvÍK n‡Z cv‡i bv| 

( 
n = 50 (Ans.)

eq \o((((,cÖkœ(16) 33 + 29 + 25 + ..... – 19 GKwU aviv Ges m =  eq \f(\r(1 + y) + \r(1 – y),\r(1 + y) – \r(1 – y)). 


(mgwš^Z Aa¨vq 11 I 13

[h‡kvi †evW©-2016 ( cÖkœ bs 3]  
K.
avivwUi 12Zg c` KZ? 
2
L.
cÖgvY Ki †h, m2 –  eq \f(2m,y) + 1 = 0 
4
M.
avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ  a‡i  GKwU ¸‡YvËi aviv MVb Ki Ges avivwUi 1g cuvP c‡`i mgwó  wbY©q Ki|
4
16 bs cÖ‡kœi mgvavb
eq \o((,K)  cÖ`Ë aviv, 33 + 29 + 25 + ..... ( 19


Bnv GKwU mgvšÍi aviv| Bnvi,

1g c`, a = 33


Ges mvaviY AšÍi, d = 29 ( 33 = ( 4

Avgiv Rvwb, †Kvb mgvšÍi avivi n-Zg c` = a + (n ( 1)d

( 
cÖ`Ë avivi 12-Zg c` = 33 + (12 ( 1)(( 4)




= 33 + 11.((4)




= 33 ( 44




= ( 11 (Ans.)
eq \o((,L) †`Iqv Av‡Q, m =  eq \f( +  eq \r(1 ( y), eq \r(1 + y) (  eq \r(1 ( y))


( 
 eq \f(m + 1,m ( 1) =  eq \f( +  eq \r(1 ( y) +  eq \r(1 + y) (  eq \r(1 ( y), eq \r(1 + y) +  eq \r(1 ( y) (  eq \r(1 + y) +  eq \r(1 ( y))
  
[†hvRb-we‡qvRb K‡i]

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


ev, 
 eq \f(m + 1,m ( 1) =  eq \f(, eq \r(1 ( y))


ev, 
 eq \f((m + 1)2,(m ( 1)2) =  eq \f()
2,( y) eq \b()
2)
 
[Dfqcÿ‡K eM© K‡i]

ev, 
 eq \f(m2 + 2m + 1,m2 ( 2m + 1) =  eq \f(1 + y,1 ( y)

ev, 
 eq \f(m2 + 2m + 1 + m2 ( 2m + 1,m2 + 2m + 1 ( m2 + 2m ( 1) =  eq \f(1 + y + 1 ( y,1 + y ( 1 + y) 
 [†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2(m2 + 1),2.2m) =  eq \f(2,2y)

ev, 
 eq \f(m2 + 1,2m) =  eq \f(1,y)

ev,
m2 + 1 =  eq \f(2m,y)

( 
m2 (  eq \f(2m,y) + 1 = 0. (cÖgvwYZ)
eq \o((,M) 
cÖ`Ë avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i cvB, a = 33 Ges r = ( 4

( 
¸‡YvËi avivwUi 1g c` = a = 33



”

”
2q
”
= ar = 33.((4) = ( 132



”

”
3q
”
= ar2 = 33.((4)2 = 528



”

”
4_©
”
= ar3 = 33.((4)3 = ( 2112

( 
wb‡Y©q ¸‡YvËi avivwU, 33 ( 132 + 528 ( 2112 + ......... (Ans.)

†h‡nZz, r = ( 4 < 1.


myZivs, cÖvß ¸‡YvËi avivi 1g cuvPwU c‡`i mgwó


S5
= ( (( 4)5) eq \f(33 ,1 ( (( 4))
 ( rn),1 ( r) eq \b\bc\[(( Sn =  ; (  r < 1)




=  eq \f(33(1 + 1024),1 + 4)



=  eq \f(33 ( 1025,5) 



= 33  205 = 6765 (Ans.)
eq \o((((,cÖkœ(17) GKwU mgvšÍi avivi 1g c` 5 Ges mvaviY AšÍi 6.

[ewikvj †evW©-2016 ( cÖkœ bs 3]  
K.
avivwU wbY©q Ki|
2
L.
avivwUi 1g n msL¨K c‡`i mgwó 705 n‡j n Gi gvb wbY©q Ki|
4
M.
avivwUi mvaviY AšÍi‡K 1g c` Ges 1g c`‡K mvaviY AbycvZ a‡i MwVZ ¸‡YvËi avivi 1g 7wU c‡`i mgwó wbY©q Ki|
4
17 bs cÖ‡kœi mgvavb
eq \o((,K)  †`Iqv Av‡Q, avivwUi cÖ_g c` a = 5


Ges mvaviY AšÍi d = 6


( 
avivwUi 2q c` = a + d = 5 + 6 = 11


( 
avivwUi 3q c` = a + 2d = 5 + 2.6 = 5 + 12 = 17


( 
avivwU = 5 + 11 + 17 + ....... (Ans.)
eq \o((,L)
 †`Iqv Av‡Q, avivwUi cÖ_g c` a = 5


Ges mvaviY AšÍi d = 6


Ges 1g n msL¨K c‡`i mgwó = 705


Avgiv Rvwb, †Kvb mgvšÍi avivi 1g c` a Ges mvaviY AšÍi d n‡j, 1g n msL¨K c‡`i mgwó =  eq \f(n,2) {2a + (n – 1)d} 

cÖkœg‡Z,  eq \f(n,2) {2a + (n − 1) d} = 705


ev,
  eq \f(n,2) {2.5 + (n − 1)6} = 705


ev, 
 eq \f(n,2) {2(5 + 3n − 3)} = 705


ev, 
n(3n + 2) = 705


ev, 
3n2 + 2n − 705 = 0


ev, 
3n2 + 47n − 45n − 705 = 0


ev, 
n(3n + 47) − 15 (3n + 47) = 0


ev, 
(3n + 47) (n − 15) = 0


nq 
3n + 47 = 0    
A_ev n − 15 = 0


 
ev, 
3n = − 47        
 ev,   n = 15


ev, 
n = −  eq \f(47,3)

†h‡nZz c` msL¨v FYvÍK I fMœvsk n‡Z cv‡i bv|

( 
n = 15 (Ans.)

eq \o((,M) 
awi ¸‡YvËi avivi 1g c` a


Ges mvaviY AbycvZ q


kZ©g‡Z, a = 6 Ges q = 5


( 
avivwUi 1g 7wU c‡`i mgwó =  eq \f(a(q7 − 1),q − 1) [( q > 1]




=  eq \f(6(57 − 1),5 − 1)



=  eq \f(6 (78125 − 1),4)



=  eq \f(6 ( 78124,4)



= 117186 (Ans.)
eq \o((((,cÖkœ(18) 25 + 23 + 21 + ....... + 13 GKwU mgvšÍi aviv Ges 1, 2, 3, ..... ¯^vfvweK msL¨v| 
[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj ( cÖkœ bs 3]  
K.
mgvšÍi avivwUi c`msL¨v wbY©q Ki|
2
L.
mgvšÍi avivwUi cÖ_g n msL¨K c‡`i mgwó 169 n‡j, n Gi gvb wbY©q Ki|
4
M.
cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó 441 n‡j n Gi gvb wbY©q Ki Ges H msL¨v¸‡jvi mgwó wbY©q Ki|
4
18 bs cÖ‡kœi mgvavb
eq \o((,K)
25 + 23 + 21 + ............... + 13


mgvšÍi avivwUi cÖ_g c`, a = 25


mvaviY AšÍi, d = 23 ( 25 = ( 2


awi, n-Zg c` = 13


ev,
a + (n ( 1)d = 13

ev,
25 + (n ( 1) (( 2) = 13

ev,
25 ( 2n + 2 = 13

ev,
2n = 14


∴
n = 7


A_©vr c`msL¨v 7 (Ans.)
eq \o((,L)
mgvšÍi avivwUi cÖ_g n msL¨K c‡`i mgwó,

Sn =  eq \f(n,2) {2a + (n ( 1)d}


cÖkœg‡Z,  eq \f(n,2) {2a + (n ( 1)d} = 169


ev,
 eq \f(n,2) {2 ( 25 + (n ( 1) (( 2)} = 169

ev,
n(25 ( n + 1) = 169

ev,
26n ( n2 = 169

ev,
n2 ( 26n + 169 = 0

ev,
(n ( 13)2 = 0

ev,
n ( 13 = 0


∴
n = 13 (Ans.)
eq \o((,M)
†`Iqv Av‡Q, 

cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó = 441 


Avgiv Rvwb, 

cÖ_g n msL¨K ¯^vfvweK msL¨vi  N‡bi mgwó =  eq \b\bc\{()2 


cÖkœg‡Z,  eq \b\bc\{()2 
 = 441 


ev, 
 eq \f(n2 + n,2)  =  eq \r(441)  [eM©g~j K‡i] 

ev, 
 eq \f(n2 + n,2)  = 21 


ev, 
n2 + n = 42


ev, 
n2 + n – 42  = 0 


ev, 
n2 + 7n – 6n – 42 = 0 


ev, 
n(n + 7) – 6 (n + 7) = 0 


ev, 
(n + 7) (n – 6) = 0


( 
(n + 7) (n – 6) = 0 


nq, n + 7 = 0 
A_ev, n – 6 = 0 


ev, 
n = – 7 

ev, n = 6 


( 
n = – 7 
( n = 6 

 
[n = ( 7 MÖnY‡hvM¨ bq; KviY c`msL¨v  FYvÍK n‡Z cv‡i bv|] 

Avevi, cÖ_g n msL¨K ¯^vfvweK msL¨vi mgwó, Sn =  eq \f(n(n + 1),2) 

( 
cÖ_g 6wU ¯^vfvweK msL¨vi mgwó, S6 =  eq \f(6(6 + 1),2)  = 3 ( 7 = 21  

Ans. n = 6 Ges S = 21
eq \o((((,cÖkœ(19) (i) GKwU ¸‡YvËi avivi cÂg I `kg c` h_vµ‡g eq \f(2\r(3),9) Ges  eq \f(8\r(2),81)|

(ii) P = 9 + 7 + 5 + ... ... ...  + n; †hLv‡b n ( ((
 
[ivRkvnx K¨v‡WU K‡jR, ivRkvnx ( cÖkœ bs 3]  
K.
GKwU mgvšÍi avivi lô c` 55 n‡j avivwUi cÖ_g 11wU c‡`i mgwó wbY©q Ki|
2
L.
(i) n‡Z PZz_© c` wbY©q Ki|
4
M.
(ii) G P = (144 n‡j n Gi gvb wbY©q Ki| H msL¨K msL¨vi e‡M©i mgwó wbY©q Ki|
4
19 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, mgvšÍi avivwUi cÖ_g c` a Ges mvaviY AšÍi d.


n-Zg c` = a + (n ( 1)d


( lô (n = 6) c` = a + (6 ( 1)d = a + 5d


cÖkœg‡Z, a + 5d = 55


( avivwUi cÖ_g 11wU c‡`i mgwó = eq \f(11,2) {2a + (11 ( 1)d}



=  eq \f(11,2)  (2a + 10d)



=  eq \f(11,2) ( 2 (a + 5d)



= 11 ( 55 = 605 (Ans.)
eq \o((,L)
g‡b Kwi, avivwUi cª_g c` = a 

Ges mvaviY AbycvZ = r .

Avgiv Rvwb, n Zg c` = arn –1 

cÂg c` = ar5 –1 = ar4

Ges `kg c` = ar10 –1 = ar9 


cªkœg‡Z, ar4  =  eq \f(2\r(3),9) ((( (i) Ges ar9 =  eq \f(8\r(2),81)       ((( (ii) 


(ii) bs †K (i) bs Øviv fvM K‡i cvB, 


 eq \f(ar9,ar4)  =  eq \f(\f(8\r(2),81),\f(2\r(3),9)) 

ev,
r5 =  eq \f(8\r(2),81) (  eq \f(9,2\r(3)) 

ev,
r5 =  eq \f(4\r(2),9\r(3)) 

ev,
r5 =  eq \f((\r(2))4 ( \r(2),(\r(3))4 ( \r(3)) =  eq \f((\r(2))5,(\r(3))5) 

ev,
r5 =   eq \b(\r(\f(2,3)))5 

(
r =  eq \r(\f(2,3)) 
   
GLb, (i) bs G r Gi gvb ewm‡q cvB,


a eq \b(\r(\f(2,3)))4 =  eq \f(2\r(3),9) 

ev,
a ×  eq \f(22,32)  =  eq \f(2\r(3),9) 

ev,
 eq \f(4a,9)  =  eq \f(2\r(3),9) 

ev,
a =  eq \f(2\r(3),4) 

(
a =  eq \f(\r(3),2) 

( PZz_© c` = ar4(1


=  eq \f(\r(3),2)  eq \b(\f(\r(2),\r(3)))\s\up6(3)


=   eq \f(\r(3),2) (  eq \f(2\r(2),3\r(3)) 


=  eq \f(\r(2),3)  (Ans.)

eq \o((,M)
cÖkœg‡Z, 9 + 7 + 5 + .............. + n = P = ( 144


cÖ`Ë avivwU, 9 + 7 + 5 + (((

hvi cÖ_g c`, a = 9 Ges mvaviY AšÍi, d = 7 ( 9 = (2


( GwU GKwU mgvšÍi aviv|

Avgiv Rvwb, mgvšÍi avivi cÖ_g n msL¨K c‡`i mgwó,


Sn =  eq \f(n,2) {2a + (n (1)d}



=  eq \f(n,2) {2.9 + (n ( 1)((2)} [gvb ewm‡q]


=  eq \f(n,2)  (18 + 2 ( 2n)



=  eq \f(n,2)  (20 ( 2n) 



= n (10 ( n)


cÖkœg‡Z,
n (10 ( n) = (144


ev, 10n ( n2 + 144 = 0


ev, n2 (10n (144 = 0 [Dfqcÿ‡K ((1) Øviv ¸Y K‡i]

ev, n2(18n + 8n (144 = 0


ev, n (n(18) + 8 (n(18) = 0


ev, (n + 8) (n ( 18) = 0


ev, n ( 18 = 0    [n + 8 ( 0 KviY c`msL¨v FYvÍK n‡Z cv‡i bv]

( n = 18 (Ans.)

DÏxc‡Ki mgvšÍi avivwUi n-Zg c` = 9 + (n ( 1)(( 2)



= 9 ( 2n + 2



= 11 ( 2n


( wb‡Y©q avivwUi n-Zg c` (11 ( 2n)2 = 112 ( 2.11.2n + (2n)2


= 121 ( 44n + 4n2 … … (i)


(i) bs G n = 1, 2, 3, … … 18 ewm‡q cvB,

n = 1 n‡j, 92 = 121 ( 44.1 + 4.12

n = 2 n‡j, 72 = 121 ( 44.2 + 4.22

n = 3 n‡j, 52 = 121 ( 44.3 + 4.32

… … … … … … … … … … 

… … … … … … … … … … 

n = 18 n‡j, (( 25)2 = 121 ( 44.18 + 4.182

92 + 72 + 52 + … … + (( 25)2 = 121(1 + 1 + 1 + … … 18 Zg c` ch©šÍ) 

( 44(1 + 2 + 3 + … … + 18) + 4(12 + 22 + 32 + … … + 182)



= 121 ( 18 ( 44 (  eq \f(18 ( (18 + 1),2) + 4 (  eq \f(18(18 + 1)(2 ( 18 + 1),6)


= 2178 ( 7524 + 8436



= 3090 (Ans.)


eq \o((((,cÖkœ(20) (i) GKwU ¸‡YvËi avivi PZz_© c`  eq \f(1,4)  Ges `kg c`  eq \f(1,64)
(ii) a = 18 wg. Ges b = 12 wg. 
(mgwš^Z Aa¨vq 1, 11 I 13

[cvebv K¨v‡WU K‡jR, cvebv ( cÖkœ bs 3]  
K.
†hvM Ki : 0.4 eq \o(.,5) + 0.1 eq \o(.,3)

 eq \o(.,4)
2
L.
avivwU wbY©q Ki Ges avivwUi 12-Zg c` wbY©q Ki|
4
M.
GKwU AvqZ‡ÿ‡Îi ˆ`N©¨ I cÖ¯’ h_vµ‡g a Ges b| ˆ`N©¨ 10% e„w× Ges cÖ¯’ 10% n«vm †c‡j AvqZ‡ÿÎwUi †ÿÎdj kZKiv KZ e„w× ev n«vm cv‡e?
4
20 bs cÖ‡kœi mgvavb
eq \o((,K)
0.4 eq \o(.,5) + 0.1 eq \o(.,3)

 eq \o(.,4)

GLv‡b, Abve„Ë As‡ki A¼ msL¨v n‡e 1 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 2|
	 0.4eq \o(.,5) = 0.4eq \o(.,5)

eq \o(.,5)   55

	0.1 eq \o(.,3)eq \o(.,4) = 0.1 eq \o(.,3)eq \o(.,4)   34

	             0.5eq \o(.,8)

eq \o(.,9)   89



( wb‡Y©q †hvMdj = 0.5eq \o(.,8)

eq \o(.,9) (Ans.)  
eq \o((,L)
awi, ¸‡YvËi avivwUi cÖ_g c` a Ges mvaviY AbycvZ r.


Avgiv Rvwb, n-Zg c` = arn(1

(
PZz_© (n = 4) c` = ar4(1 = ar3


(
`kg (n = 10) c` = ar10(1 = ar9

kZ©g‡Z, ar3 =  eq \f(1,4)  ... ... ... (i)


ar9 =  eq \f(1,64) ... ... ... (ii)

(ii) ( (i) K‡i cvB,  eq \f(ar9,ar3) =  eq \f(\f(1,64),\f(1,4))


ev, r6 =  eq \f(1,16)


(
r = (2(4) eq \s\up6(\f(1,6)) = 2 eq \s\up6(\f(( 2,3)) 

r Gi gvb (i) bs G ewm‡q, 


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

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

ev, a .  eq \f(1,4)  =  eq \f(1,4) 

( a = 1


( ¸‡YvËi avivwU : a + ar + ar2 + ar3 + ...............



= 1 + 1(2,3))  eq \b(2) 
+ 1(2,3))  eq \b(2)2 
+ 1(2,3))  eq \b(2)3 
+ ......



= 1 + 2 eq \s\up6(\f(( 2,3)) + 2 eq \s\up6(\f(( 4,3)) + 2(2 + .............



= 1 + 2 eq \s\up6(( \f(2,3)) + 4 eq \s\up6(( \f(2,3)) + 8 eq \s\up6(( \f(2,3)) + ..........  (Ans.)

( avivwUi 12-Zg c` = ar12(1 = ar11 = 1. (2,3))  eq \b(2)11 




=  eq \f(1,\r(3,222))  (Ans.)
eq \o((,M)
†`Iqv Av‡Q, AvqZ‡ÿÎwUi ˆ`N©¨, a = 18 wg.



  Ges  cÖ¯’, b = 12 wg.

( AvqZ‡ÿÎwUi †ÿÎdj = 18 ( 12 = 216 eM© wg.

10% e„w×‡Z ˆ`N©¨ = 18 + 18 Gi 10%




= 18 + 1.8 = 19.8 wg.

10% n«v‡m cÖ¯’ = 12 ( 12 Gi 10%




= 12 ( 1.2 



= 10.8 wg.

( bZzb †ÿÎdj = 19.8 ( 10.8




= 213.84 eM© wg.

( †ÿÎdj n«vm cvq = (216 ( 213.84) = 2.16 eM© wg.

( kZKiv †ÿÎdj n«vm cvq =  eq \f(2.16,216) ( 100% 



= 1% (Ans.)
eq \o((((,cÖkœ(21) `„k¨Kí-I :  eq \f(p,q) = \f(q,r) = \f(r,s) 

`„k¨Kí-II : 7x + 2y = 20



3x ( 4y = ( 6


`„k¨Kí-III : 7 + 12 + 17 + 22 + ....... + n = 1090

(mgwš^Z Aa¨vq 11, 12 I 13
 
[iscyi K¨v‡WU K‡jR, iscyi ( cÖkœ bs 3]  
K.
`„k¨Kí-I n‡Z †`LvI †h, (p2 + q2 + r2) (q2 + r2 + s2) = (pq + qr + rs)2
2
L.
`„k¨Kí-II G ewY©Z mgxKiY †RvUwU eRª¸Yb c×wZ‡Z mgvavb Ki|
4
M.
`„k¨Kí-III n‡Z n Gi gvb wbY©q Ki|
4
21 bs cÖ‡kœi mgvavb
eq \o((,K)
Aa¨vq-11 Gi m„Rbkxj 5(M) bs mgvavb `ªóe¨| c„ôv-279
eq \o((,L)
Aa¨vq-12 Gi m„Rbkxj 3(L) bs mgvavb `ªóe¨| c„ôv-303
eq \o((,M)
m„Rbkxj 7(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(22) 6 + x + y + z +  eq \f(3,8)  GKwU ¸‡YvËi aviv| GKwU mgvšÍi avivi lô c` 30 Ges GKv`k Zg c` 55|
 
[Kzwgjøv K¨v‡WU K‡jR, Kzwgjøv ( cÖkœ bs 3]  
K.
mgvšÍi I ¸‡YvËi avivi msÁv `vI|
2
L.
x, y I z Gi gvb wbY©q Ki|
4
M.
mgvšÍi avivwUi cÖ_g n-msL¨K c‡`i mgwó 6375 n‡j n Gi gvb wbY©q Ki|
4
22 bs cÖ‡kœi mgvavb
eq \o((,K)
mgvšÍi aviv: †Kvb avivi †h‡Kv‡bv c` I Zvi c~e©eZ©x c‡`i cv_©K¨ me mgq mgvb n‡j †mB avivwU‡K mgvšÍi aviv e‡j|

¸‡YvËi aviv: †Kvb avivi †h‡Kv‡bv c` I c~e©eZ©x c‡`i AbycvZ me mgq mgvb n‡j †m avivwU‡K ¸‡YvËi aviv e‡j| 
eq \o((,L) 
¸‡YvËi avivwUi cÖ_g c`, a = 6




mvaviY AbycvZ = r


n-Zg c` = arn(1

(
cÂg (n = 5) c` = ar5(1

ev,
 eq \f(3,8)  = 6 ( r4

ev,
r4 =  eq \f(1,16) 

ev,
r4 = eq \b(( \f(1,2))4

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

r =  eq \f(1,2) n‡j, wØZxq (n = 2) c`, x = 6 (  eq \b(\f(1,2))2(1 = 3




Z…Zxq (n = 3) c`, y = 6 (  eq \b(\f(1,2))3(1  =  eq \f(3,2) 



PZz_© (n = 4) c`, z = 6 (  eq \b(\f(1,2))4(1  =  eq \f(3,4) 

r =  eq \f(( 1,2)  n‡j, wØZxq (n = 2) c`, x = 6 eq \b(\f(( 1,2))2(1  = ( 3




 Z…Zxq (n = 3) c`, y = 6 eq \b(\f(( 1,2))3 ( 1  =  eq \f(3,2) 



 PZz_© (n = 4) c`, z = 6 eq \b(\f(( 1,2))4(1  =  eq \f(( 3,4) 

(
wb‡Y©q gvb: x = 3 A_ev ( 3



y =  eq \f(3,2) 



z =  eq \f(3,4)  A_ev  eq \f(( 3,4) 
eq \o((,M)
m„Rbkxj 15(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(23) log 2 + log 4 + log 8 + … … GKwU aviv Ges GKwU ¸‡YvËi avivi Aóg I GKv`kZg c` h_vµ‡g ( 27 Ges 81 eq \r(3).
 
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg ( cÖkœ bs 2]  
K.
mgvšÍi avivi mvaviY c‡`i msÁv `vI|
2
L.
avivwUi cÖ_g 12wU c‡`i mgwó wbY©q Ki|
4
M.
¸‡YvËi avivwUi cÖ_g 10wU c‡`i mgwó wbY©q Ki|
4
23 bs cÖ‡kœi mgvavb
eq \o((,K)
mvaviY c`:

†Kv‡bv mgvšÍi avivi 1g c` a, mvaviY AšÍi d n‡j, avivwUi n-Zg c` = a + (n ( 1)d, hv‡K mgvšÍi avivwUi mvaviY c` ejv nq|
eq \o((,L)
cÖ`Ë avivwU, log 2 + log4 + log 8 + … … 

GLv‡b, cÖ_g c`, a = log 2


2q c` ( 1g c` = log4 ( log2




= log  eq \f(4,2) = log2

3q c` ( 2q c`
= log8 ( log4




= log  eq \f(8,4) = log2

Ges mvaviY AšÍi, d = log 2


( GwU GKwU mgvšÍi aviv|

c`msL¨v, n = 12


Avgiv Rvwb, mgvšÍi avivi n msL¨K c‡`i mgwó,

Sn =  eq \f(n,2) {2a + (n ( 1)d}


ev, S12 =  eq \f(12,2) {2log 2 + (12 ( 1) log 2}



= 6 {2log 2 + 11 log 2}



= 6 ( 13 log 2



= 78 log 2 (Ans.)
eq \o((,M)
g‡b Kwi, ¸‡YvËi avivwUi 1g c` = a


Ges mvaviY AbycvZ = r


( avivwUi Aóg (n = 8) c`, ar8 ( 1 = ( 27



ev, ar7 = ( 27 … … (i)


Ges GKv`k (n = 11) Zg c`, ar11 ( 1 = 81 eq \r(3)


ev, ar10 = 81 eq \r(3) … … (ii)


mgxKiY (ii) †K (i) Øviv fvM K‡i cvB,


 eq \f(ar10,ar7)  =  eq \f(81\r(3),( 27) 

ev,
r3 = (3 eq \r(3) 

ev,
r3 = (( eq \r(3) )3

(
r = (  eq \r(3) 


r Gi gvb (i) bs mgxKi‡Y ewm‡q cvB,


a.(( eq \r(3) )7 = ( 27

ev,
a((27 eq \r(3) ) = (27

ev,
a =  eq \f((27,(27) 


(
a =  eq \f(1,\r(3)) 

Avgiv Rvwb,

¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó,

Sn =  eq \f(a(1 ( rn),1 ( r) , r < 1

( avivwUi cÖ_g 10wU c‡`i mgwó

S10​ =  eq \f({1 ( (( eq \r(3) )10},1 ( (( eq \r(3) )) 



=  eq \f( ((242),1 +  eq \r(3) ) 
=  eq \f((242,( eq \r(3)  + 1)) 



=  eq \f(( 242 \r(3) (\r(3) – 1),3{(\r(3))2 – (1)2})  



=  eq \f((121 \r(3) (\r(3) ( 1),3) (Ans.)

eq \o((((,cÖkœ(24)  eq \f(1,\r(5)) , ( 1,  eq \r(5) , ................. GKwU Abyµg Ges 


(ax ( cy, a2 ( c2) = (0, ay ( cx)

(mgwš^Z Aa¨vq 12 I 13
 
[wm‡jU K¨v‡WU K‡jR, wm‡jU ( cÖkœ bs 3]  
K.
AbyµgwUi 4_© c` wbY©q Ki|
2
L.
AbyµgwUi KZZg c` 625eq \r(5)?
4
M.
DÏxc‡Ki mgxKiY †RvU‡K eRª¸Yb c×wZ‡Z mgvavb Ki|
4
24 bs cÖ‡kœi mgvavb
eq \o((,K)
AbyµgwUi cÖ_g c`, a =  eq \f(1,\r(5)) 


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

( PZz_© (n = 4) c` = ar4 ( 1


=  eq \f(1,\r(5)) (( eq \r(5))3


=  eq \f(1,\r(5)) (( 5eq \r(5))


= ( 5 (Ans.)
eq \o((,L)
awi, n-Zg c` = 625eq \r(5)


ev, arn(1 = 625eq \r(5)


ev, eq \f(1,\r(5))

eq \b((\r(5))n ( 1 = 625eq \r(5)


ev, eq \b((\r(5))n ( 1 = 3125



ev, eq \b((\r(5))n ( 1 = eq \b((\r(5))10


ev, n ( 1 = 10



( n = 11


( AbyµgwUi 11-Zg c` 625eq \r(5)| (Ans.)
eq \o((,M)
(ax ( cy, a2 ( c2) = (0, ay ( cx)


µg‡Rv‡oi msÁvbymv‡i,


ax ( cy = 0 ...........................(i)


Ges ay ( cx = a2 ( c2


( cx ( ay + (a2 ( c2) = 0 .......................(ii)


(i) I (ii) bs †_‡K eRª¸Yb c×wZ‡Z,


eq \f(x,( c(a2 ( c2) ( ((a).0) = \f(y,c.0 ( a(a2 ( c2)) = \f(1,a(( a) ( c(( c))

ev,  eq \f(x,c(c2 ( a2)) = \f(y,a(c2 ( a2)) = \f(1,c2 ( a2)

ev, eq \f(x,c) =  eq \f(y,a) = 1


ev, eq \f(x,c) = 1
Ges  eq \f(y,a) = 1


( x = c
( y = a


( wb‡Y©q mgvavb (x, y) = (c, a)
eq \o((((,cÖkœ(25) `ycyi 1Uv 15 wgwb‡U 1 Rb Gm.Gm.wm cixÿvi †iRvë Rvb‡Z cvij| 1Uv 20 wgwb‡U Rvb‡jv 8 Rb, 1Uv 25 wgwb‡U Rvb‡jv 27 Rb| Gfv‡e †iRvë Qwo‡q coj| 
[wSbvB`n K¨v‡WU K‡jR, wSbvB`n ( cÖkœ bs 3]  
K.
¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó wbY©‡qi m~ÎwU wjL|
2
L.
2Uv 10 wgwbU ch©šÍ †gvU KZ Rb †iRvë Rvb‡Z cvi‡e?
4
M.
KqUvi mgq 6175225 Rb †iRvë Rvb‡Z cvi‡e?
4
25 bs cÖ‡kœi mgvavb
eq \o((,K) 
¸‡YvËi avivi cÖ_g c` a Ges mvaviY AbycvZ r  n‡j,
 avivwUi cÖ_g n msL¨K c‡`i mgwó, Sn =  eq \f(a(rn ( 1), r – 1) hLb r > 1


Ges Sn =  eq \f(a(1 ( rn),1(r)  hLb r < 1
eq \o((,L) 
cÖ_g †ÿ‡Î c¨vUvb© n‡e:


1Uv 15 wg., 1Uv 20 wg., 1Uv 25 wg. (((

G‡ÿ‡Î mvaviY AšÍi = 1Uv 20 wg. – 1Uv 15 wg. = 5 wgwbU

1Uv 15 wg. †_‡K 2Uv 10 wg. ch©šÍ c¨vUv‡b©i c`msL¨v
	=  eq \f(2Uv 10 wgwbU ( 1Uv 15wgwbU,5 wgwbU) + 1

=  eq \f(55 wgwbU,5 wgwbU) + 1 = 12
	[mgvšÍi avivi nZg c` = 

a + (n (1)d m~Î cÖ‡qvM K‡i]



wØZxq †ÿ‡Î c¨vUvb© n‡e: 1, 8, 27, ((( 

GLb, †iRvë Rvb‡Z cviv wkÿv_©x‡`i aviv,


1 + 8 + 27 + ((( = 13 + 23 + 33 + (((

avivwUi 1g c` a = 1


avivwUi 2q c` = 8 = 23

avivwUi 12Zg c` = 123 = 1728 Rb| 

( 2Uv 10wgwb‡U †iRvë Rvb‡Z cv‡i 1728 Rb| 

Avgiv Rvwb, 

cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó, Sn = eq \b\bc\{(\f(n(n + 1),2))2 

( cÖ_g 12wU c‡`i N‡bi mgwó S12 = eq \b\bc\{(\f(n(n + 1),2))2




= eq \b\bc\{(\f(12(12 + 1),2))2




= (6 ( 13)2 





= (78)2 = 6084


( 2Uv 10 wg. ch©šÍ †iRvë Rvb‡Z cvi‡e †gvU 6084 Rb wkÿv_©x| 
(Ans.)
eq \o((,M) 
g‡b Kwi, n msL¨K c‡`i mgwó = 6175225


Avgiv Rvwb, 

n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó, Sn = eq \b\bc\{(\f(n(n + 1),2))2

cÖkœg‡Z, eq \b\bc\{(\f(n(n + 1),2))2 = 6175225


ev, eq \f(n(n + 1),2) = 2485 
[eM©g~j K‡i]


ev, n(n + 1) = 4970


ev,  n2 + n – 4970 = 0


ev, n2 + 71n – 70n – 4970 = 0


ev, n(n + 71) – 70(n + 71) = 0


( (n + 71)(n – 70) = 0


nq, n + 71 = 0 A_ev, n – 70 = 0


( n = ( 71          (    n = 70


[( n = – 71 MÖnY‡hvM¨ bq KviY c`msL¨v FYvÍK n‡Z cv‡i bv|]


( 1g c¨vUv‡b©i Rb¨ 70Zg c` = 1 Uv 15 wg. + (70 ( 1)5 wgwbU


= 1Uv 15 wg. + 345 wgwbU


= 1Uv 15 wg. + 5 NÈv 45 wgwbU


= 7Uv

( mÜ¨v 7 Uvi mgq 6175225 Rb †iRvë Rvb‡Z cvi‡e| (Ans.)
eq \o((((,cÖkœ(26) `„k¨Kí-1 t  eq \f(a + x ( \r(a2 ( x2),a + x + \r(a2 ( x2)) =  eq \f(b,x), 2a > b > 0, x ( 0


(mgwš^Z Aa¨vq 11 I 13
 
[ivRDK DËiv g‡Wj K‡jR, XvKv ( cÖkœ bs 3]  
`„k¨Kí-2 t GKwU ¸‡YvËi avivi 3q c`  eq \f(1,\r(3)) Ges 8g c`  eq \f(1,27)
K.
3 + 6 + 9 + 12 + ........ avivwUi cÖ_g 20wU c‡`i mgwó wbY©q Ki|
2
L.
`„k¨Kí-1 n‡Z x Gi mKj m¤¢ve¨ gvb wbY©q Ki|
4
M.
`„k¨Kí-2 n‡Z ¸‡YvËi avivwU wbY©q Ki|
4
26 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 10(L) bs mgvavb `ªóe¨|
eq \o((,L)
 eq \f(a + x – \r(a2 – x2),a + x + \r(a2 – x2)) =  eq \f(b,x)

ev,
 eq \f(a + x – \r(a2 – x2) + a + x + \r(a2 – x2),a + x ( \r(a2 – x2) – a – x ( \r(a2 – x2)) =  eq \f(b + x,b – x) 

 [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2 (a + x), – 2 \r(a2 – x2)) =  eq \f(b + x,b – x) 


ev,
(  eq \f(a + x, \r(a2 – x2)) =  eq \f(b + x,b – x)

ev,
 eq \b(( \f(a + x, \r(a2 – x2)))2 =  eq \b(\f(b + x,b – x))2  [eM© K‡i]

ev,
 eq \f((a + x)2, a2 – x2) =  eq \f((b + x)2, (b – x)2)

ev,
 eq \f((a + x) (a + x),(a + x) (a – x)) =  eq \f((b + x)2,(b – x)2) 

ev,
 eq \f(a + x,a – x) =  eq \f((b + x)2,(b – x)2)                   

ev,
 eq \f(a + x + a – x,a + x – a + x) =  eq \f((b + x)2 + (b – x)2,(b + x)2 – (b – x)2)   [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(2a,2x) =  eq \f(2(b2 + x2),4.b.x)
[Abywm×všÍ e¨envi K‡i]

ev,
 eq \f(a,x) =  eq \f(b2 + x2,2bx)

ev,
 eq \f(a,1) =   eq \f(b2 + x2,2b)  [x Øviv ¸Y K‡i  ( x ( 0]

ev,
b2 + x2 = 2ab


ev, 
x2 = 2ab – b2

( 
x =  (  eq \r(2ab – b2)

( 
wb‡Y©q mgvavb, x = (  eq \r(2ab – b2)  

eq \o((,M)
m„Rbkxj 9(L)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(27) GKwU ¸‡YvËi avivi cÂg c`  eq \f(2\r(3),9) Ges `kg c`  eq \f(8\r(2),81)
 
[wfKviæbwbmv b~b ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 3]  
K.
Dc‡ii Z_¨¸‡jv mgxKi‡Yi gva¨‡g cÖKvk Ki|
2
L.
†`LvI †h, avivwUi cÖ_g c`, a =  eq \f(\r(3),2)
4
M.
avivwU wbY©q K‡i cÖ_g cuvPwU c‡`i mgwó wbY©q Ki|
4
27 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

¸‡YvËi avivi cÂg c`  eq \f(2\r(3),9) Ges `kg c`  eq \f(8\r(2),81)

awi, ¸‡YvËi avivi 1g c` = a


Ges mvaviY AbycvZ = r 

( 
avivwUi cÂg c` = ar5 ( 1

ev, 
 eq \f(2\r(3),9) = ar4

( 
ar4 =  eq \f(2\r(3),9) ... ... ... (i)


Avevi, avivwUi 10-Zg c` = ar10 ( 1

ev, 
 eq \f(8\r(2),81) = ar9

( 
ar9 =  eq \f(8\r(2),81) ... .... ... (ii)


( 
DÏxcKwU mgxKiY (i) I (ii) Gi gva¨‡g cÖKvk Kiv n‡jv| (Ans.)

eq \o((,L)
m„Rbkxj 19(L) bs mgvavb `ªóe¨|
eq \o((,M)
ÔLÕ n‡Z cvB,

1g c`, a =  eq \f(\r(3),2) Ges mvaviY AbycvZ, r =  eq \f(\r(2),\r(3))

( avivwU = a + ar + ar2 + ar3 + ... ... ...


=  eq \f(\r(3),2) +  eq \f(\r(3),2).  eq \f(\r(2),\r(3)) +  eq \f(\r(3),2)  eq \b(\f(\r(2),\r(3)))2 +  eq \f(\r(3),2)  eq \b(\f(\r(2),\r(3)))3 + ... ... ...


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


(avivwUi cÖ_g 5wU c‡`i mgwó = a.  eq \f(1 ( r5,1 ( r) [( r < 1]


=  eq \f(\r(3),2) .  eq \f(1 ( \b(\r(\f(2,3)))5,1 ( \f(\r(2),\r(3))) 


=  eq \f(\r(3),2) (  eq \f(1 ( \f(4\r(2),9\r(3)),\f(\r(3) ( \r(2),\r(3)))


=  eq \f(\r(3),2) (  eq \f(9\r(3) ( 4\r(2),9\r(3)) (  eq \f(\r(3),\r(3) ( \r(2))


=  eq \f(\r(3),18) (  eq \f(9\r(3) ( 4\r(2),\r(3) ( \r(2))


=  eq \f(\r(3),18) (  eq \f((9\r(3) ( 4\r(2)) (\r(3) + \r(2)),(\r(3) ( \r(2)) (\r(3) + \r(2)))


=  eq \f(\r(3),18) ( (9 ( 3 + 9 eq \r(6) ( 4 eq \r(6) ( 8)



=  eq \f(\r(3),18) . (19 + 5 eq \r(6)) (Ans.)
eq \o((((,cÖkœ(28) i. 5 + p + q + s + 3125 My‡YvËi avivfz³|
ii. 3bm2 ( 4am + 3b = 0

(mgwš^Z Aa¨vq 11 I 13
 
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv ( cÖkœ bs 3]  
K.
7 + 10 + 13 + .... avivwUi †Kvb c` 298?
2
L.
p, q, s Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b)) = m 
4
28 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivwU 7 + 10 + 13 + ...


GLv‡b mvaviY AšÍi, d = 10 ( 7 = 13 ( 10 = 3


awi, n Zg c`, un = a + (n ( 1) ( d


GLb, a + (n ( 1) ( d = 298


ev,
7 + (n ( 1) ( 3 = 298


ev,
n ( 1 =  eq \f(298 ( 7,3) = 97


(
n = 98


( 98 Zg c`wU 298
eq \o((,L)
cÖ`Ë ¸‡YvËi avivwU : 5 + p + q + s + 3125


GLv‡b, cÖ_g c` = a, mvaviY AbycvZ r n‡j, 

cÂg c` ar4 = 3125


ev,
5 ( r4 = 3125


ev,
r4 = 625 = ((5)4

(
r = ( 5


(
2q c`, p = ar = 5 ( ((5) = (25



3q c`, q = ar2 = 5 ( ((5)2 = 125



4_© c`, s = ar3 = 5 ( ((5)3 = ( 625
eq \o((,M)
†`Iqv Av‡Q, 3bm2 ( 4am + 3b = 0

ev, 
3b(m2 + 1) = 4am

ev, 
 eq \f(m2 + 1,2m) =  eq \f(2a,3b)

ev, 
 eq \f(m2 + 1 + 2m,m2 + 1 ( 2m) =  eq \f(2a + 3b,2a ( 3b) [†hvRb-we‡qvRb K‡i cvB]

ev, 
 eq \f((m + 1)2,(m ( 1)2) =  eq \f(2a + 3b,2a ( 3b)

ev, 
 eq \b(\f(m + 1,m ( 1))2 =  eq \f(2a + 3b,2a ( 3b)

ev, 
 eq \f(m + 1,m ( 1) =  eq \r(\f(2a + 3b,2a ( 3b))

ev, 
 eq \f(m + 1,m ( 1) =  eq \f(\r(2a + 3b),\r(2a ( 3b))

ev, 
 eq \f(m + 1 + m ( 1,m + 1 ( m + 1) =  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b))  [†hvRb-we‡qvRb K‡i]

ev, 
 eq \f(2m,2) =  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b))

( 
m =  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b)) (cÖgvwYZ)
eq \o((((,cÖkœ(29) 33 + 29 + 25 + … … ( 19 GKwU aviv Ges m2 (  eq \f(2m,y) + 1 = 0

(mgwš^Z Aa¨vq 11 I 13
 
[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv ( cÖkœ bs 3]  
K.
avivwUi 10 Zg c` KZ?
2
L.
cÖgvY Ki †h, m =  eq \f(\r(1 + y) + \r(1 ( y),\r(1 + y) ( \r(1 ( y)) .
4
M.
avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv MVb Ki Ges avivwUi 1g mvZwU c‡`i mgwó wbY©q Ki|
4
29 bs cÖ‡kœi mgvavb
eq \o((,K)  cÖ`Ë aviv, 33 + 29 + 25 + ..... ( 19


GwU GKwU mgvšÍi aviv| 

1g c`, a = 33


Ges mvaviY AšÍi, d = 29 ( 33 = ( 4

Avgiv Rvwb, †Kvb mgvšÍi avivi n-Zg c` = a + (n ( 1)d

( 
cÖ`Ë avivi 10-Zg c` = 33 + (10 ( 1)(( 4)




= 33 + 9.((4)




= 33 ( 36



= ( 3 (Ans.)
eq \o((,L)
Aa¨vq-11 Gi m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-277
eq \o((,M) 
m„Rbkxj 16(M) bs mgvavb `ªóe¨|

AZtci, cÖvß ¸‡YvËi avivi 1g mvZwU c‡`i mgwó


S7
= ( (( 4)7) eq \f(33 ,1 ( (( 4))
 ( rn),1 ( r) eq \b\bc\[(( Sn =  ; (  r < 1)




=  eq \f(33(1 + 16384),1 + 4)



=  eq \f(33 ( 16385,5)



= 33  3277




= 108141 (Ans.)
eq \o((((,cÖkœ(30) a, b, c µwgK mgvbycvZx Ges 2 + 4 + 8 + 16 + ... ... GKwU ¸‡YvËi aviv| 
(mgwš^Z Aa¨vq 11 I 13

[exi‡kÖô b~i †gvnv¤§` cvewjK K‡jR, XvKv ( cÖkœ bs 3]  
K.
My‡YvËi avivwUi KZ Zg c` 128?
2
L.
cÖgvY Ki †h, a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3 
4
M.
avivwUi n msL¨K c‡`i mgwó 254 n‡j n Gi gvb wbY©q Ki|
4
30 bs cÖ‡kœi mgvavb
eq \o((,K)
avivwUi cÖ_g c`, a = 2


mvaviY AbycvZ, r =  eq \f(4,2) = 2


awi, avivwUi n Zg c` 128


(
arn ( 1 = 128


ev,
2 ( 2n (1 = 128

ev,
2n (1 = 64


ev,
2n (1 = 26

ev,
n ( 1 = 6


(
n = 7


(
My‡YvËi avivwUi mßg c` 128
eq \o((,L)
Aa¨vq-11 Gi m„Rbkxj 11(L)bs mgvavb `ªóe¨| c„ôv-281
eq \o((,M)
My‡YvËi avivwUi,


cÖ_g c`, a = 2



mvaviY AbycvZ, r =  eq \f(4,2) = 2 (> 1)



n msL¨K c‡`i mgwó = 254


(
 eq \f(a(rn ( 1),r ( 1) = 254


ev,
 eq \f(2(2n ( 1),2 ( 1) = 254


ev,
2(2n ( 1) = 254

ev,
2n ( 1 = 127


ev,
2n = 128


ev,
2n = 27

(
n = 7 (Ans.)
eq \o((((,cÖkœ(31) †Kvb avivi cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó Ges H msL¨v¸‡jvi mgwói AbycvZ 465 Ges Aci GKwU ¸‡YvËi avivi Z…Zxq c`  eq \f(1,\r(3))  Ges `kg c`  eq \f(8,81)
| 
[Meb©‡g›U j¨ve‡iUwi nvB ¯‹zj, XvKv ( cÖkœ bs 3]   
K.
1 + 3 + 5 + 7 + .......... + n c‡`i mgwó KZ?
2
L.
n Gi gvb wbY©q Ki|
4
M.
¸‡YvËi avivwUi 12-Zg c` I 20 c‡`i mgwó wbY©q Ki|
4
31 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivwU, 1 + 3 + 5 + 7 + (((  + n

hvi cª_g c`, a = 1  Ges mvaviY AšÍi, d = 3 ( 1 = 2


( GwU GKwU mgvšÍi aviv| 

Avgiv Rvwb, avivwUi n c‡`i mgwó,




S =  eq \f(n,2) {2a + (n – 1) d} 


=  eq \f(n,2) {2 ×1 + (n – 1) × 2}   [gvb ewm‡q]

=  eq \f(n,2) (2 + 2n – 2)  

=  eq \f(n,2) × 2n 

= n2 (Ans.)
eq \o((,L)
cÖkœg‡Z,  eq \f(13 + 23 + 33 + .......... + n3,1 + 2 + 3 + ........... + n) = 465 ... ... ... (i) 

Avgiv Rvwb, 13 + 23 + 33 + .......... + n3 =  eq \b\bc\{(\f(n(n + 1),2))2 


Ges 1 + 2 + 3 + .......... + n =  eq \f(n(n + 1),2)

myZivs  eq \f(13 + 23 + 33 + ............ + n3,1 + 2 + 3 + ......... + n) = n(n + 1),2))2  eq \f(,\f(n(n + 1),2))
 =  eq \f(n(n + 1),2)

(i) bs mgxKiY n‡Z cvB, 


 eq \f(n(n + 1),2) = 465


ev,
n2 + n = 930

ev,
n2 + n ( 930 = 0

ev,
n2 + 31n ( 30n ( 930 = 0

ev,
n(n + 31) ( 30(n + 31) = 0

ev,
(n ( 30) (n + 31) = 0

ev,
n ( 30 = 0
A_ev, n + 31 = 0

ev,
n = 30
ev, n = ( 31




GwU MÖnY‡hvM¨ bq|

( n = 30 (Ans.) 

eq \o((,M)
awi, ¸‡YvËi avivi, 1g c` = a 


mvaviY AbycvZ = r


(
avivwUi 3q c` = ar3(1 = ar2


10g c` = ar10(1 = ar9

cÖkœg‡Z, ar2 =  eq \f(1,\r(3))  ... ... ... (i)



ar9 =  eq \f(8,81)
 ... ... ... (ii)

(ii) bs †K (i) bs Øviv fvM K‡i cvB,


 eq \f(ar9,ar2) = 8 eq \f(,81)
, eq \f(1,\r(3)) )


ev,
r7 =  eq \f(8 .  eq \r(3),81)
 


=  eq \f(8,27 eq \r(3))



=  eq \b( \f(, eq \r(3)) )7 
 


(
r =  eq \f(\r(2),\r(3)) 

r Gi gvb (i) bs G ewm‡q cvB,


a  eq \b( \f(, eq \r(3)) )2 
 =  eq \f(1,\r(3)) 

ev,
a .  eq \f(2,3)  =  eq \f(1,\r(3)) 

ev,
a =  eq \f(1,\r(3))  (  eq \f(3,2)  =  eq \f(\r(3),2) 

(
avivwUi 12 Zg c` = ar12(1




= ar11



=  eq \f(\r(3),2)  (  eq \b( \f(, eq \r(3)) )11 




=  eq \f(\r(3),2)  (  eq \b( \f(, eq \r(3)) )10 
 (  eq \f(\r(2),\r(3)) 



=  eq \f(\r(3),2)  (  eq \f(32,243) (  eq \f(\r(2),\r(3)) 



=  eq \f(16,243)
 (Ans.)

Ges cÖ_g 20 c‡`i mgwó, S20 =  eq \f(a(1 ( r20),1 ( r)



=  eq \f(  eq \b\bc\{(1 ( \b(\f(, eq \r(3))) 20)
,1 (  eq \f(\r(2),\r(3)) )




=  eq \f( eq \b(1 ( \f(210,310)) ,\f( eq \r(3) (  eq \r(2), eq \r(3)))




=  eq \f( ( \f(310 ( 210,310),\f( eq \r(3) (  eq \r(2), eq \r(3)))




=  eq \f(\r(3),2)  (  eq \f(310 ( 210,310) (  eq \f(, eq \r(3) (  eq \r(2))




=  eq \f(3 ( 58025,2 ( 310 ( ( (  eq \r(2)))




=  eq \f(58025,2 ( 39 ( ( (  eq \r(2)))
 (Ans.)
eq \o((((,cÖkœ(32) †Kv‡bv mgvšÍi avivi `yBwU c`, ( Zg c` (2 Ges k Zg c` k2 Ges 5 + x + y + 40 + z ¸‡YvËi avivfz³|
 
[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv ( cÖkœ bs 3]  
K.
cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó 441 n‡j, n-Gi gvb wbY©q Ki|
2
L.
mgvšÍi avivwUi ( + k ( 1 Zg c` wbY©q Ki|
4
M.
x, y, z Gi gvb wbY©q Ki|
4
32 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 18(M) bs mgvavb `ªóe¨|
eq \o((,L)
awi, mgvšÍi avivwUi cÖ_g c` = a


Ges mvaviY AšÍi = d


( 
avivwUi ( Zg c` = a + (( ( 1)d


Ges
    ,,    k   ,,   ,,    = a + (k ( 1)d


(
cÖkœg‡Z, a + (( ( 1)d = (2 ... ... ... (i)



a + (k ( 1)d = k2 ... ... ... (ii)

(i) bs n‡Z (ii) bs we‡qvM K‡i cvB,


{a + (( ( 1)d} ( {a + (k ( 1)d} = (2 ( k2

ev, a + (( ( 1)d ( a ( (k ( 1)d = (2 ( k2

ev, d(( ( 1 ( k + 1) = (2 ( k2

ev, d(( ( k) = (( + k) (( ( k) 

(
d = ( + k ... ... ... (iii)

(
avivwUi (( + k ( 1) Zg c` = a + {(( + k ( 1) ( 1}d




= a + {(( ( 1) + (k ( 1)}d




= a + (( ( 1)d + (k ( 1)d




= (2 + (k ( 1) (( + k) 

[(i) I (iii) n‡Z gvb ewm‡q]



= (2 + k( + k2 ( ( ( k




= (2 + k2 + k( ( ( ( k (Ans.)
eq \o((,M)
GLv‡b, cÖ_g c`, a = 5


PZz_© c` = 40


ev, ar4(1 = 40   [†hLv‡b, r = mvaviY AbycvZ]

ev, 5r3 = 40

ev, r3 = 8


( r = 2


(
x = wØZxq c` = ar2(1 = (ar




= 5.2 = 10


      y = Z…Zxq c` = ar3(1 = ar2



= 5.22 = 20



z = cÂg c` = ar5(1



= ar4 



= 5.24 = 80


( x = 10, y = 20, z = 80 (Ans.)
eq \o((((,cÖkœ(33) `yB A¼ wewkó GKwU msL¨vi A¼Ø‡qi mgwó 7| msL¨vwUi A¼Øq ¯’vb wewbgq Ki‡j †h msL¨v cvIqv hvq Zv cÖ`Ë msL¨v n‡Z 27 †ewk|

(mgwš^Z Aa¨vq 12 I 13
 
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv ( cÖkœ bs 3]  
K.
msL¨vwUi GKK ¯’vbxq A¼ x Ges `kK ¯’vbxq A¼ y  a‡i mgxKiY †RvU MVb Ki|
2
L.
msL¨vwU wbY©q Ki|
4
M.
msL¨vwUi  GKK ¯’vbxq AsK I `kK ¯’vbxq AsK h_vµ‡g GKwU mgvšÍi avivi cÖ_g c` I mvaviY AšÍi n‡j avivwUi 15 Zg c` Ges 1g 20 c‡`i mgwó wbY©q Ki|
4
33 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, wb‡Y©q msL¨vwUi GKK ¯’vbxq A¼ x Ges `kK ¯’vbxq A¼wU y|

( x + y = 7 ...................(i)


( msL¨vwU = 10y + x 


kZ©g‡Z, 10y + x + 27 = 10x + y......(ii)
eq \o((,L)
(i) bs n‡Z cvB,

x = 7 ( y ..............(iii)


(ii) bs n‡Z cvB,

10y + 7 ( y + 27 = 10(7 ( y) + y


ev,  9y + 34 = 70 ( 10y + y


ev,  18y = 36


ev,  y = 2


(iii) n‡Z cvB, x = 7 ( 2 = 5

( msL¨vwU 10 ( 2 + 5 = 25 (Ans.)
eq \o((,M)
cÖ_g c`, a = 5 Ges mvaviY AšÍi, d = 2


( avivwUi n Zg c` = a + (n ( 1) d

( 15 Zg c` = 5 + (15 ( 1) ( 2



= 33 (Ans.)

( avivwUi cÖ_g n msL¨K c‡`i mgwó


=  eq \f(n,2) { 2a + (n ( 1) d}

 
( avivwUi cÖ_g 20 wU c‡`i mgwó


=  eq \f(20,2) {2 ( 5 + (20 ( 1) 2}



= 10 {10 + 19.2}



= 10 {10 + 38}



= 10 ( 48 = 480 (Ans.)
eq \o((((,cÖkœ(34) GKwU ¸‡YvËi avivi 4_© c`  eq \f(1,3)  Ges `kg c`  eq \f(1,81)  Ges Aci GKwU mgvšÍi avivi cÖ_g 12 c‡`i mgwó 222 Ges cÖ_g 24 c‡`i mgwó 876.

[gvBj‡÷vb K‡jR, XvKv ( cÖkœ bs 3]  
K.
3 + 5 + 7 + 9 + ...... avivi †Kvb c` 303?
2
L.
¸‡YvËi avivwU wbY©q Ki|
4
M.
mgvšÍi avivwUi 60 Zg c` wbY©q Ki|
4
34 bs cÖ‡kœi mgvavb

m„Rbkxj 5bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(35) x2 = 5 + 2 eq \r(6) Ges  eq \f(14,y) =  eq \f(1,m) +  eq \f(1,n)

(mgwš^Z Aa¨vq 3, 11 I 13
 
[gwZwSj miKvix evwjKv D”P we`¨vjq, XvKv ( cÖkœ bs 2]  
K.
64 + 32 + 16 + ..... avivwUi Aóg c` KZ?
2
L.
x5 (  eq \f(1,x5) Gi gvb wbY©q Ki|
4
M.
cÖgvY Ki †h,  eq \f(y + 7m,y ( 7m) +  eq \f(y + 7n,y ( 7n) = 2
4
35 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivwU 64 + 32 + 16 + (((

    hvi cÖ_g c`, a = 64 


mvaviY AbycvZ, r =  eq \f(32,64) =  eq \f(16,32) =  eq \f(1,2) 

( GwU GKwU ¸‡YvËi aviv|

Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn–1 

( 
avivwUi 8g c` = 64. eq \b()8 – 1
 


= 64. eq \b(\f(1,2))7 = 64. eq \f(1,128) =  eq \f(1,2)  (Ans)
eq \o((,L)
†`Iqv Av‡Q,


x2
= 5 + 2eq \r(6)



= 3 + eq 2\r(3.2) + 2




= eq \b(\r(3))2 + eq 2\r(3).eq \r(2) + eq \b(\r(2))2



= eq \b(\r(3) + \r(2))2 


( x = eq \r(3) + \r(2) 

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

= eq \f(1 ( \b(\r(3) − \r(2)), \b(\r(3))2– \b(\r(2))2) 

= eq \f(\r(3) – \r(2),3 – 2) 

= eq \r(3) ( \r(2)

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

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

GLb, x2 +  eq \f(1,x2) =  eq \b(x ( \f(1,x))2 + 2.x. eq \f(1,x)



= (2 eq \r(2))2 + 2




= 8 + 2 = 10


(
x2 +  eq \f(1,x2) = 10 ... ... (i)


x3 −  eq \f(1,x3) =  eq \b(x − \f(1,x))3 + 3. x .  eq \f(1,x)  eq \b(x − \f(1,x))



= (2 eq \r(2))3 + 3.2 eq \r(2)  [gvb ewm‡q]



= 16 eq \r(2) + 6 eq \r(2) = 22 eq \r(2) ... ... (ii)

(i) I (ii) ¸Y K‡i cvB,


 eq \b(x2 + \f(1,x2))  eq \b(x3 − \f(1,x3)) = 10 ( 22 eq \r(2)

ev,
x5 + x (  eq \f(1,x) (  eq \f(1,x5) = 220 eq \r(2)

ev,
x5 −  eq \f(1,x5) = 220 eq \r(2) −  eq \b(x − \f(1,x)) = 220 eq \r(2) − 2 eq \r(2) = 218 eq \r(2) (Ans.)
eq \o((,M)
†`Iqv Av‡Q,  eq \f(14,y) =  eq \f(1,m) +  eq \f(1,n)

ev,
 eq \f(14,y) =  eq \f(m + n,mn)

ev,
y =  eq \f(14mn,m + n)

ev,
 eq \f(y,7m)  =  eq \f(2n,m + n) 

ev,
 eq \f(y + 7m,y ( 7m)  =  eq \f(2n + m + n,2n ( m ( n)   [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(y + 7m,y ( 7m)  =  eq \f(3n + m,n ( m)  ... ... ... ... (i)


Avevi, y =  eq \f(14mn,m + n) 

ev,
 eq \f(y,7n)  =  eq \f(2m,m + n) 

ev,
 eq \f(y + 7n,y ( 7n)  =  eq \f(2m + m + n,2m ( m ( n)   [†hvRb-we‡qvRb K‡i]

ev,
 eq \f(y + 7n,y ( 7n)  =  eq \f(3m + n,m ( n)  ... ... ... ... (ii)


(i) I (ii) bs †hvM K‡i cvB,

 eq \f(y + 7m,y ( 7m)  +  eq \f(y + 7n,y ( 7n)  =  eq \f(3n + m,n ( m)  +  eq \f(3m + n,m ( n) 



=  eq \f(3m + n,m ( n)  (  eq \f(m + 3n,m ( n) 



=  eq \f(3m + n ( m ( 3n,m ( n) 



=  eq \f(2m ( 2n,m ( n) 



=  eq \f(2(m ( n),m ( n) 



= 2 (Ans.) 
eq \o((((,cÖkœ(36) (i) GKwU mgvšÍi avivi 1g 12 c‡`i mgwó 144, 1g 20 c‡`i mgwó 560 Ges (ii) 2 ( 4 + 8 ( 16 + … … + 128 GKwU aviv|
 
[D`qb D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 3]  
K.
GKwU Abyµ‡gi mvaviY c` (( 1)n ( 1  eq \f(n,2n + 1) n‡j, AbyµgwUi cÖ_g 5wU c‡`i mgwó wbY©q Ki|
2
L.
(i) bs avivwUi 1g 6 c‡`i mgwó wbY©q Ki|
4
M.
(ii) bs avivwUi mgwó wbY©q Ki|
4
36 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

AbyµgwUi mvaviY c`, (( 1)n ( 1  eq \f(n,2n + 1)

( AbyµgwUi 1g (n = 1) c` = (( 1)1 ( 1 (  eq \f(1,2.1 + 1) =  eq \f(1,3)

Z`ªæc 2q (n = 2) c` = (  eq \f(2,5)

3q c` =  eq \f(3,7)

4_© c` = (  eq \f(4,9)

5g c` =  eq \f(5,11)

( wb‡Y©q mgwó =  eq \f(1,3) (  eq \f(2,5) +  eq \f(3,7) (  eq \f(4,9) +  eq \f(5,11)


=  eq \f(1155 ( 1386 + 1485 ( 1540 + 1575,3465)


=  eq \f(1289,3465) (Ans.)
eq \o((,L)
g‡b Kwi, mgvšÍi avivwUi cÖ_g c` = a 



         I mvaviY AšÍi = d  


Avgiv Rvwb, †Kvb mgvšÍi avivi cÖ_g n c‡`i 

mgwó, Sn =  eq \f(n,2) {2a + (n – 1)d} 


( mgvšÍi avivwUi cÖ_g 12 c‡`i 

mgwó, S12 =  eq \f(12,2) {2a + (12 – 1)d} 


ev, 
144 = 6(2a + 11d)   [S12 = 144] 

ev, 
24 = 2a + 11d 


(
2a + 11d = 24 ... ... (i) 


Avevi, mgvšÍi avivwUi cÖ_g 20 c‡`i mgwó, 

S20 =  eq \f(20,2)  {2a + (20 – 1)d} 


ev, 
560 = 10(2a + 19d)    [S20 = 560] 

ev, 
56 = 2a +  19d 


(
2a + 19d = 56 ... ... (ii) 


(ii) bs †_‡K (i) bs we‡qvM Kwi, 


2a + 19d = 56 ... ...  (ii)



2a + 11d = 24 ... ... (i) 


 
(–)   (–)         (–)

             8d = 32     [we‡qvM K‡i]


(  d = 4 


d Gi gvb (i) bs G ewm‡q cvB, 

2a + 11.4 = 24 


ev, 
2a + 44 = 24  

ev, 
2a = 24 – 44 


ev, 
2a = –20 


( 
a = –10 


( 
mgvšÍi avivi cÖ_g 6 c‡`i 

mgwó, S6 =  eq \f(6,2) {2 (–10) + (6 – 1)4}  [gvb ewm‡q]



= 3{–20 + 5.4} = 3(–20 + 20)  = 3.0  = 0 


Ans. 0
eq \o((,M)
cÖ`Ë aviv = 2 ( 4 + 8 ( … …  + 128


avivwUi 1g c`, a = 2


mvaviY AbycvZ, r =  eq \f(( 4,2) = ( 2, r < 1


g‡b Kwi, n Zg c` = 128


ev, 
2(( 2)n ( 1 = 128


ev, 
(( 2)n ( 1 = 64


ev, 
(( 2)n ( 1 = (( 2)6

ev, 
n ( 1 = 6


( 
n = 7


cÖ`Ë avivi 1g 7 c‡`i mgwó =  eq \f(2[1 ( (( 2)7],1 ( (( 2))


=  eq \f(2(1 + 128),3) = 86 (Ans.)
eq \o((((,cÖkœ(37) GKwU mgvšÍi avivi p-Zg c` p2 Ges q-Zg c` q2. GKwU ¸‡YvËi avivi Aóg c` ( 27 Ges GKv`k c` 81 eq \r(3).
 
[wgicyi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv ( cÖkœ bs 2]  
K.
128 + 64 + 32 + .......... avivwUi †Kvb c`  eq \f(1,2) ?
2
L.
mgvšÍi avivwUi p + q ( 1 Zg c` wbY©q Ki|
4
M.
¸‡YvËi avivwUi cÂg c` wbY©q Ki|
4
37 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë avivwUi cÖ_g c`, a = 128 


mvaviY AbycvZ, r =  eq \f(64,128) =  eq \f(32,64) =  eq \f(1,2)  


( Bnv GKwU ¸‡YvËi aviv| 

g‡b Kwi, avivwUi n Zg c` =  eq \f(1,2)  


Avgiv Rvwb,  n Zg c` = arn–1 

(  
128. eq \b()n–1
 =  eq \f(1,2) 

ev, 
 eq \b()n–1
=  eq \f(1,2.128) 

ev,
 eq \b()n–1
 =  eq \f(1,256) 

ev, 
 eq \b()n–1
=  eq \b()8
 


ev, 
n – 1 = 8 


ev, 
n = 8 + 1 


( 
n = 9 


( 
avivwUi 9g c` =  eq \f(1,2)  (Ans.)
eq \o((,L) 
m„Rbkxj 32(L) bs mgvavb `ªóe¨|
eq \o((,M) 
m„Rbkxj 23(M) bs mgvavb `ªóe¨|

AZtci, ¸‡YvËi avivwUi cÂg c` = ar5(1



=  eq \f(1,\r(3)) . ((  eq \r(3))4



=  eq \f(1,\r(3))  . 9 = 3 eq \r(3) (Ans.)
eq \o((((,cÖkœ(38) GKwU ¸‡YvËi avivi Aóg c` ( 27 Ges GKv`k c` 81 eq \r(3) 
 
[DËiv nvB ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 3]  
K.
Abyµg Ges mgvšÍi avivi g‡a¨ `ywU K‡i cv_©K¨ †jL|
2
L.
avivwUi 14 Zg c` wbY©q Ki|
4
M.
avivwUi cÖ_g `kwU c‡`i mgwó wbY©q Ki|
4
38 bs cÖ‡kœi mgvavb
eq \o((,K)


	mgvšÍi aviv
	Abyµg

	(i)
†Kv‡bv avivi †h‡Kv‡bv c` I Zvi c~e©eZ©x c‡`i cv_©K¨ me mgq mgvb n‡j †mB avivwU‡K mgvšÍi aviv e‡j|
(ii)
D`vniY: 

1 + 3 + 5 + ... + (2n ( 1)
	(i) 
hw` KZ¸‡jv ivwk‡K GKUv we‡kl wbq‡g µgvš^‡q Ggbfv‡e mvRv‡bv nq †h cÖ‡Z¨K ivwk Zvi c~‡e©i c` I c‡ii c‡`i mv‡_ Kxfv‡e m¤úK©xZ Zv Rvbv hvq| Zvn‡j, Gfv‡e mvRv‡bv ivwk¸‡jvi †mU‡K Abyµg e‡j|
(ii)
D`vniY: 1, 3, 5, .. (2n ( 1) ,...


eq \o((,L) 
ÔKÕ n‡Z cvB,


ar7 = ( 27 ............... (i)



ar10 = 81 eq \r(3)  .......... (ii)


mgxKiY (ii) †K (i) Øviv fvM K‡i cvB,


 eq \f(ar10,ar7)  =  eq \f(81\r(3),( 27) 

ev,
r3 = (3 eq \r(3) 

ev,
r3 = (( eq \r(3) )3

(
r = (  eq \r(3) 


r Gi gvb (i) bs mgxKi‡Y ewm‡q cvB,


a.(( eq \r(3) )7 = ( 27

ev,
a((27 eq \r(3) ) = (27

ev,
a =  eq \f((27,(27) 


(
a =  eq \f(1,\r(3)) 

(
avivwUi 14Zg c` =  eq \f(1,\r(3)) (( eq \r(3) )14(1 




=  eq \f(1,\r(3)) (( eq \r(3) )13



=  eq \f(1,\r(3)) .((729 eq \r(3) ) 




= (729  (Ans.)
eq \o((,M)
m„Rbkxj 23(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(39) 24 + x + y + 3 + … … GKwU aviv|
 
[we›`yevwmbx miKvwi evwjKv D”P we`¨vjq, Uv½vBj ( cÖkœ bs 3]  
K.
cÖ_g 10wU ¯^vfvweK msL¨vi N‡bi mgwó wbY©q Ki|
2
L.
avivwU mgvšÍi Ges n Zg c` ( 39 n‡j, n Gi gvb wbY©q Ki|
4
M.
avivwU ¸‡YvËi n‡j, cÖ_g 7wU c‡`i mgwó wbY©q Ki|
4
39 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó =  eq \b\bc\{(\f(n(n + 1),2))2

( cÖ_g `kwU (n = 10) ¯^vfvweK msL¨vi N‡bi mgwó =  eq \b\bc\{(\f(10(10 + 1),2))2 =  eq \b(\f(10 ( 11,2))2 = 552 = 3025 (Ans.)
eq \o((,L)
mgvšÍi avivwU, 24 + x + y + 3 + … … 

cÖ_g c`, a = 24


( n-Zg c` = a + (n ( 1) ( d


( PZz_© c` = 24 + (4 ( 1) ( d


ev, 3 = 24 + 3d


ev, 3d = ( 24 + 3


( d = ( 7


cÖkœg‡Z, n Zg c` = ( 39


ev, a + (n ( 1)d = ( 39


ev, 24 + (n ( 1) ( (( 7) = ( 39


ev, 24 ( 7n + 7 = ( 39


ev, ( 7n = ( 39 ( 24 ( 7


ev, ( 7n = ( 70


( n = 10 (Ans.)
eq \o((,M)
¸‡YvËi avivwU, 24 + x + y + 3 + … … 

( n Zg c` = arn ( 1

A_©vr, PZz_© c` = ar4 ( 1 = ar3

ev, 3 = 24 ( r3

ev, r3 =  eq \f(1,8)

ev, r3 =  eq \b(\f(1,2))3

( r =  eq \f(1,2) < 1


Avevi, avivwUi cÖ_g n msL¨K c‡`i mgwó Sn n‡j,

Sn = a  eq \f(1 ( rn,1 ( r) , [r < 1]


( S7 = 24 .  eq \f(1 ( \b(\f(1,2))7,1 ( \f(1,2))


= 24 (  eq \f(128 ( 1,128) ( 2



=  eq \f(24 ( 127,64)


=  eq \f(381,8) (Ans.)
eq \o((((,cÖkœ(40) (i) †Kv‡bv mgvšÍi avivi m Zg c` n Ges n Zg c` m.

(ii)  eq \f(1,\r(2)) , ( 1,  eq \r(2), ... ... ... 
 
[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR, MvRxcyi ( cÖkœ bs 3]   
K.
cÖ_g 99wU ¯^vfvweK msL¨vi †hvMdj wbY©q Ki|
2
L.
(ii) AbyµgwUi †Kvb c` 8 eq \r(2)?
4
M.
(i) avivwUi cÖ_g (m + n ( 1) Zg c` KZ?
4
40 bs cÖ‡kœi mgvavb
eq \o((,K)
cvV¨eB‡qi Abykxjbx-13.1 Gi D`vniY-4 `ªóe¨| c„ôv- 253
eq \o((,L)
m„Rbkxj 14(L) bs mgvavb `ªóe¨|
eq \o((,M)
g‡b Kwi, mgvšÍi avivwUi cª_g c` = a 



Ges mvaviY AšÍi = d 


(
avivwUi m Zg c` = a + (m – 1)d


Ges n Zg c`  = a + (n – 1)d


cªkœg‡Z, a + (m – 1)d = n  (((  (i) 



a + (n – 1)d = m  (((  (ii)

(i) bs n‡Z (ii) bs we‡qvM K‡i cvB, 

{a + (m – 1) d} – {a + (n – 1) d} = n – m 


ev, 
a +(m ( 1)d ( a ( (n ( 1)d = n ( m

ev,
d {(m – 1) – (n –1)} = n – m


ev,
d (m – 1 – n +1) = n – m


ev,
d (m – n) = n – m


ev,
– d (n – m) = n – m


ev,
d =  eq \f((n – m),– (n – m)) 

(
d = –1


( 
(m + n ( 1) Zg c` = a + (m + n ( 1 ( 1)d




= a + (m ( 1)d + (n ( 1)d




= n + (n ( 1)((1)
[i bs †_‡K]



= n ( n + 1 



= 1 (Ans.)
eq \o((((,cÖkœ(41) GKwU ¸‡YvËi avivi 4_© c`  eq \f(1,3)  Ges `kg c`  eq \f(1,81)  Ges Aci mgvšÍi avivi 1g 12 c‡`i mgwó 222 Ges 1g 24 c‡`i mgwó 876.
 
[Rvgvjcyi miKvwi evwjKv D”P we`¨vjq, Rvgvjcyi ( cÖkœ bs 3]  
K.
3 + 5 + 7 + 9 + ...... avivi †Kvb c` 303?
2
L.
¸‡YvËi avivwU wbY©q Ki|
4
M.
mgvšÍi avivwUi 60 Zg c` wbY©q Ki|
4
41 bs cÖ‡kœi mgvavb

m„Rbkxj 5 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(42) GKwU ¸‡YvËi avivi 1g c` a Ges mvaviY AbycvZ r avivwUi Z…Zxq c`  eq \f(1,3\r(3)) Ges 6ô c`  eq \f(2\r(2),27)|
 
[†kicyi miKvwi wf‡±vwiqv GKv‡Wgx, †kicyi ( cÖkœ bs 3]  
K.
DÏxc‡Ki Av‡jv‡K `yBwU mgxKiY MVb Ki|
2
L.
avivwUi Aóg c` wbY©q Ki|
4
M.
avivwU wbY©q Ki Ges 1g 12wU c‡`i mgwó wbY©q Ki|
4
42 bs cÖ‡kœi mgvavb
eq \o((,K)
¸‡YvËi avivi cÖ_g c` a, Ges mvaviY AbycvZ r n‡j, 

Z…Zxq c` = ar3 ( 1

lô c` = ar6 ( 1

kZ©g‡Z, ar3 ( 1 =  eq \f(1,3\r(3)) 


ev, ar2 =  eq \f(1,3\r(3)) ... ... (i)


Ges ar6 ( 1 =  eq \f(2\r(2),27) 


ev, ar5 =  eq \f(2\r(2),27) ... ... (ii)
eq \o((,L)
ÔKÕ Gi mgxKiY (ii) ( (i) K‡i cvB,


 eq \f(ar5,ar2) =  eq \f(2\r(2),27) ( 3 eq \r(3)

ev,
r3 =  eq \f(2\r(2),3\r(3)) 


ev,
r3 =  eq \b(\f(\r(2),\r(3)))3

(
r =  eq \f(\r(2),\r(3))

(i) bs G r =  eq \f(\r(2),\r(3)) ewm‡q cvB,


a .  eq \b(\f(\r(2),\r(3)))2 =  eq \f(1,3\r(3))

ev,
a =  eq \f(1,3\r(3)) (  eq \f(3,2) =  eq \f(1,2\r(3))

(
avivwUi Aóg c` = ar8 ( 1



=  eq \f(1,2\r(3)) (  eq \b(\f(\r(2),\r(3)))7 [a I r Gi gvb ewm‡q]



=  eq \f(1,2\r(3)) (  eq \f(23 . \r(2),33 . \r(3))



=  eq \f(4\r(2),81) (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB, avivwUi cÖ_g c`, a =  eq \f(1,2\r(3))


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

(
avivwU,  eq \f(1,2\r(3)) +  eq \f(1,2\r(3)) (  eq \f(\r(2),\r(3)) +  eq \f(1,2\r(3)) (  eq \b(\f(\r(2),\r(3)))2 + ... ...




=  eq \f(1,2\r(3)) +  eq \f(\r(2),6) +  eq \f(1,3\r(3)) + ... ...


avivwUi cÖ_g 12wU c‡`i mgwó =  eq \f(a(1 ( rn),1 ( r) [( r < 1]



=  eq \f(\f(1,2\r(3)) \b\bc\{(1 ( \b(\r(\f(2,3)))12),1 ( \r(\f(2,3))) 


=  eq \f(\f(1,2\r(3)) \b(1 ( \f(26,36)),\f(\r(3) ( \r(2),\r(3)))


=  eq \f(\f(1,2) \b(\f(36 ( 26,36)),\r(3) ( \r(2))


=  eq \f(\f(1,2) ( \f(665,729),\r(3) ( \r(2))


=  eq \f(665,1458 (\r(3) ( \r(2)))


=  eq \f(665,1458) ( eq \r(3) +  eq \r(2)) (Ans.)
eq \o((((,cÖkœ(43) GKwU ¸‡YvËi avivi cÂg c`  eq \f(2\r(3),9) Ges `kg c`  eq \f(8\r(2),81)| 
 
[dwi`cyi wRjv ¯‹zj, dwi`cyi ( cÖkœ bs 3]  
K.
¸‡YvËi aviv Kv‡K e‡j? D`vniYmn wjL| 
2
L.
avivwUi PZz_© c` wbY©q Ki|
4
M.
m¤ú~Y© avivwU wbY©q Ki| 
4
43 bs cÖ‡kœi mgvavb
eq \o((,K)
¸‡YvËi aviv: †Kv‡bv avivi †h‡Kv‡bv c` I Gi c~e©eZ©x c‡`i AbycvZ me mgq mgvb n‡j A_©vr †h‡Kv‡bv c`‡K Gi c~e©eZ©x c` Øviv fvM Ki‡j fvMdj me©`v mgvb cvIqv †M‡j †m avivwU‡K ¸‡YvËi aviv e‡j| †hgb: 2 + 4 + 8 + 16 + ... ...
eq \o((,L)
m„Rbkxj 19(L) bs mgvavb `ªóe¨|
eq \o((,M)
ÔLÕ n‡Z cvB, 1g c`, a =  eq \f(\r(3),2) 



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

myZivs, 2q c` = ar2 – 1 = ar



=  eq \f(\r(3),2) ×  eq \f(\r(2),\r(3)) 


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


3q c` = ar3 – 1 = ar2 



=  eq \f(\r(3),2) ×  eq \b(\r(\f(2,3)))2


=  eq \f(\r(3),2) ×  eq \f(2,3)


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


4_© c` =  eq \f(\r(2),3) [ÔLÕ n‡Z cvB] 


5g c` =  eq \f(2\r(3),9) [†`Iqv Av‡Q] 


6ô c` = ar6 – 1



= ar5 




=  eq \f(\r(3),2) ×  eq \b(\f(\r(2),\r(3)))5



=  eq \f(\r(3),2) ×  eq \f(4\r(2),9\r(3))



=  eq \f(2\r(2),9)


7g c` = ar7 – 1




= ar6 




=  eq \f(\r(3),2) ×  eq \b(\f(\r(2),\r(3)))6



=  eq \f(\r(3),2) ×  eq \f(8,27)



=  eq \f(4\r(3),27)


8g c` = ar8 – 1



= ar7 




=  eq \f(\r(3),2) ×  eq \b(\f(\r(2),\r(3)))7



=  eq \f(\r(3),2) ×  eq \f(8\r(2),27\r(3))



=  eq \f(4\r(2),27)


9g c` = ar9 – 1



= ar8 




=  eq \f(\r(3),2) ×  eq \b(\f(\r(2),\r(3)))8



=  eq \f(\r(3),2) ×  eq \f(16,81)



=  eq \f(8\r(3),81)

myZivs avivwU,  eq \f(\r(3),2) +  eq \f(1,\r(2)) +  eq \f(1,\r(3)) +  eq \f(\r(2),3) +  eq \f(2\r(3),9) +  eq \f(2\r(2),9) +  eq \f(4\r(3),27) +   eq \f(4\r(2),27) +  eq \f(8\r(3),81) +  eq \f(8\r(2),81) (Ans.)
eq \o((((,cÖkœ(44)  eq \f(1,2) (  eq \f(1,4) +  eq \f(1,8) (  eq \f(1,16) + ... ...  GKwU aviv|
 
[ivRkvnx miKvwi evwjKv D”P we`¨vjq, †n‡jbvev`, ivRkvnx ( cÖkœ bs 2]  
K.
avivwUi `kg c` †ei Ki|
2
L.
avivwUi †Kvb c` (  eq \f(1,210) ?
4
M.
avivwUi cÖ_g AvUwU c‡`i mgwó wbY©q Ki|
4
44 bs cÖ‡kœi mgvavb
eq \o((,K)
avivwUi cÖ_g c`, a =  eq \f(1,2)

mvaviY AbycvZ, r =  eq \f(( \f(1,4),\f(1,2)) = (  eq \f(1,2)
(
avivwUi n Zg c` = arn(1
(
avivwUi `kg c` =  eq \f(1,2) .  eq \b(( \f(1,2))10(1



=  eq \f(1,2)  eq \b(\f(( 1,2))9



= (  eq \f(1,210) (Ans.)
eq \o((,L)
ÔKÕ n‡Z cvB,

avivwUi `kg c` (  eq \f(1,210) (Ans.)
eq \o((,M)
ÔKÕ n‡Z cvB,

cÖ_g c`, a =  eq \f(1,2)

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


Avgiv Rvwb,

¸‡YvËi avivi cÖ_g n c‡`i

mgwó, Sn =  eq \f(a(1 ( rn),1 ( r)
[ r < 1]

(
avivwUi cÖ_g AvU c‡`i mgwó,


S8 =  eq \f(\f(1,2) \b\bc\{(1 ( \b(( \f(1,2))8),1 ( \b(( \f(1,2)))



=  eq \f(\f(1,2) \b(1 ( \f(1,28)),1 + \f(1,2))



=  eq \f(\f(1,2) \b(\f(256 ( 1,256)),\f(3,2))



=  eq \f(1,2) (  eq \f(255,256) (  eq \f(2,3)



=  eq \f(85,256) (Ans.)
eq \o((((,cÖkœ(45) †Kv‡bv ¸‡YvËi avivi Z…Zxq c`  eq \f(1,3\r(3)) Ges cÂg c`  eq \f(1,9\r(3))
 
[ivRkvnx K‡jwR‡qU ¯‹zj, ivRkvnx ( cÖkœ bs 3]  
K.
1 + 2 + 3 + 4 + .... + 75 = KZ?
2
L.
DÏxc‡Ki Av‡jv‡K †`LvI †h, avivwUi cÖ_g c` = mvaviY AbycvZ|
4
M.
GKwU mgvšÍi avivi p Zg, q Zg Ges r Zg c` h_vµ‡g x, y, z n‡j, cÖgvY Ki †h, x(q ø r) + y(r ø p) + z(p ø q) = 0.
4
45 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ_g n msL¨K ¯^vfvweK msL¨vi mgwó =  eq \f(n (n + 1),2)

 cÖ_g 75 wU ¯^vfvweK msL¨vi mgwó =  eq \f(75(75 + 1),2)


=  eq \f(75 ( 76,2)


= 2850 (Ans.)
eq \o((,L)
awi, avivwUi cÖ_g c` = a


mvaviY AbycvZ = r

Avgiv Rvwb, ¸‡YvËi avivi n-Zg c` = arn ( 1

cÖkœg‡Z, ar3 ( 1 = 3) eq \f(1,3)
 


(  ar2 = 3) eq \f(1,3)
 ......... (i)

Avevi, ar5 ( 1 = 3) eq \f(1,9)


(  ar4 = 3) eq \f(1,9)
 .......... (ii)


GLb, (ii) ( (i) K‡i cvB,  eq \f(ar4,ar2) = 3)1,9 eq \f()
,3) eq \f(1,3)
)


ev,  r2 = 3) eq \f(1,9)
 ( 3 eq \r(3)

ev,  r2 =  eq \f(1,3)

(  r = 3) eq \f(1,)
   [abvÍK gvb wb‡q]

r Gi gvb (i)-G ewm‡q cvB,

a ( 3)1, eq \b()
)
2 = 3) eq \f(1,3)


ev, 
 eq \f(a,3) = 3) eq \f(1,3)


( 
a = 3) eq \f(1,)
 = r


( 
avivwUi cÖ_g c` = mvaviY AbycvZ| (†`Lv‡bv n‡jv)
eq \o((,M)
g‡b Kwi, 

mgvšÍi avivi cÖ_g c` = m  I mvaviY AšÍi = d 


Avgiv Rvwb, 

mgvšÍi avivi cÖ_g n Zg c` = m + (n – 1)d   

( mgvšÍi avivi cÖ_g p Zg c` = m + (p – 1)d = x((((i) 



    I q Zg c` = m + (q – 1)d = y ((( (ii) 



Ges r Zg c`  = m + (r – 1)d = z ((( (iii) 


evgcÿ = x(q – r) + y(r – p) + z(p – q) 


= {m + (p – 1)d} (q – r) + {m + (q – 1)d} (r – p) + 


{m + (r – 1)d} (p – q) [x, y, z Gi gvb ewm‡q] 

= m(q – r) + d(p – 1)(q – r) + m(r – p) + d(q – 1) (r – p) 
+ m(p – q) + d(r – 1)(p – q) 


= m(q – r + r – p + p – q) + d(pq – pr – q + r + qr – pq – r + p + pr – qr – p + q) 


= m ( 0 + d ( 0  = 0 + 0 = 0 


= Wvbcÿ

( x(q – r) + y(r – p) + z(p – q) = 0 (cÖgvwYZ) 
eq \o((((,cÖkœ(46) GKwU mgvšÍi avivi r Zg c` m2 I m Zg c` r2; Aci GKwU aviv 1 +  eq \f(1,3) +  eq \f(1,9) +  eq \f(1,27) + ... ... ...
 
[bIMuv †K.wW. miKvwi D”P we`¨vjq, bIMuv ( cÖkœ bs 2]  
K.
1g aviv‡K 2wU mgxKiY AvKv‡i cÖKvk Ki|
2
L.
(r + m + 1) Zg c` wbY©q Ki|
4
M.
2q avivwUi cÖ_g 7wU c‡`i mgwó wbY©q Ki|
4
46 bs cÖ‡kœi mgvavb
eq \o((,K)
awi, mgvšÍi avivi cÖ_g c` a Ges mvaviY AšÍi d.


Avgiv Rvwb,

mgvšÍi avivi r Zg c` = a + (r ( 1)d



 Ges  m Zg c` = a + (m ( 1)d


cÖkœg‡Z, a + (r ( 1)d = m2 ... ... (i)



a + (m ( 1)d = r2 ... ... (ii) (Ans.)
eq \o((,L)
(i) bs †_‡K (ii) bs we‡qvM K‡i


a + (r ( 1)d ( a ( (m ( 1)d = m2 ( r2 


ev,
d(r ( 1 ( m + 1) = m2 ( r2 


ev,
d(r ( m) = (m + r) (m ( r)


ev,
d =  eq \f(((m + r) (r ( m),(r ( m))

(
d = ( (m + r)


(
(r + m + 1) Zg c`


= a + {(r + m + 1) ( 1}d



= a + {(r – 1) + (m + 1)}d



= a + (r ( 1)d + d (m + 1)



= m2 + {((m + r)} (m + 1)



= m2 ((m + r) (m + 1)



= m2 ( {m2 + m + r + mr}



= m2 ( m2 ( m ( r ( mr



= ( (m + r + mr) (Ans.)
eq \o((,M)
1 +  eq \f(1,3) +  eq \f(1,9) +  eq \f(1,27) + ... ... ...


GLv‡b, 


cÖ_g c`, a = 1



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

Avgiv Rvwb,

¸‡YvËi avivi cÖ_g nwU c‡`i mgwó,


S =  eq \f(a (1 ( rn),1 ( r) [( r < 1]


( cÖ_g 7wU c‡`i mgwó =  eq \f(1 \b(1 ( \f(1,37)),1 ( \f(1,3))





=  eq \f(\f(37 ( 1,37),\f(3 ( 1,3)) 



=  eq \f(2187 – 1,37) (  eq \f(3,2) 



=  eq \f(2186,2187) (  eq \f(3,2)



=  eq \f(1093,729) (Ans.)
eq \o((((,cÖkœ(47) GKwU ¸‡YvËi avivi mvaviY c` 8 eq \r(2) eq \b(\f(–1,\r(2)))n| 
 
[e¸ov wRjv ¯‹zj, e¸ov ( cÖkœ bs 3]  
K.
avivwUi cÖ_g c` wbY©q Ki| 
2
L.
avivwUi KZZg c` – eq \f(1,8) Zv wbY©q Ki| 
4
M.
hw` avivwUi n msL¨K c‡`i mgwó – eq \f(16\r(2) + 1,2(\r(2) + 1)) nq, Z‡e n Gi gvb wbY©q Ki| 
4
47 bs cÖ‡kœi mgvavb
eq \o((,K)
avivwUi mvaviY c` = 8 eq \r(2)

 eq \b(\f(–1,\r(2)))n

(avivwUi cÖ_g c` = 8 eq \r(2) eq \b(\f(–1,\r(2)))1 



=  8 eq \r(2) eq \b(\f(–1,\r(2))) = –8 (Ans.)
eq \o((,L)
avivwUi mvaviY c` = 8 eq \r(2)

 eq \b(\f(–1,\r(2)))n

awi, r Zg c` = – eq \f(1,8)

( 8 eq \r(2)

 eq \b(\f(–1,\r(2)))r= – eq \f(1,8)

ev,  eq \b(\f(–1,\r(2)))r= – eq \f(1,64\r(2))

ev,  eq \b(–\f(1,\r(2)))r =  eq \b(–\f(1,\r(2)))13

( r = 13


A_©vr, 13 Zg c` – eq \f(1,8) (Ans.)
eq \o((,M)
avivwUi cÖ_g c`, a = –8 


mvaviY c` = 8 eq \r(2)

 eq \b(\f(–1,\r(2)))n

( 2q c` = 8 eq \r(2)

 eq \b(–\f(1,\r(2)))2 = 8 eq \r(2). eq \f(1,2) = 4 eq \r(2)

3q c` = 8 eq \r(2)

 eq \b(–\f(1,\r(2)))3 = 8 eq \r(2) ×  eq \f(–1,2\r(2)) = –4


( avivwU –8 + 4 eq \r(2) – 4 + ..................


( avivwUi mvaviY AbycvZ, r =  eq \f(4\r(2),–8) = – eq \f(1,\r(2)) < 1 


( avivwUi cÖ_g n c‡`i mgwó Sn =  eq \f(a(1 – rn),1 – r) 



=  eq \f(–8\b\bc\{(1 – \b(\f(1, –\r(2))) n),1 – \b(–\f(1,\r(2))))


=  eq \f(–8\b\bc\{(1 – \b(\f(1, –\r(2))) n),1 + \f(1,\r(2)))


=  eq \f(–8\b\bc\{(1 – \b(–\f(1,\r(2))) n),\f(\r(2) + 1,\r(2)))


=  eq \f(–8\r(2)\b\bc\{(1 – \b(–\f(1,\r(2)))n),\r(2) + 1)

kZ©g‡Z,  eq \f(–8\r(2)\b\bc\{(1 – \b(–\f(1,\r(2))) n),\r(2) + 1) =  eq \f(–(16\r(2) + 1),2(\r(2) + 1))

ev, –16 eq \r(2) eq \b\bc\{(1 – \b(–\f(1,\r(2))) n) = –16 eq \r(2) – 1


ev, –16 eq \r(2) + 16 eq \r(2)  eq \b(–\f(1,\r(2)))n = –16 eq \r(2) – 1

ev, 16 eq \r(2)  eq \b(–\f(1,\r(2)))n = –1

ev,  eq \b(–\f(1,\r(2)))n =  eq \f(–1,16\r(2))

ev,  eq \b(–\f(1,\r(2)))n =  eq \b(–\f(1,\r(2)))9

( n = 9 (Ans.)

eq \o((((,cÖkœ(48) 5 + p + q + 135 GKwU ¸‡YvËi aviv|
 
[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov ( cÖkœ bs 3]  
K.
avivwUi mvaviY AbycvZ wbY©q Ki|
2
L.
p I q  Gi gvb wbY©q Ki|
4
M.
cÖ`Ë avivwUi cÖ_g c`‡K cÖ_g c` Ges mvaviY AbycvZ‡K mvaviY AšÍi a‡i bZzb aviv wbY©q Ki| Ges aviwUi cÖ_g 25wU c‡`i †hvMdj wbY©q Ki|
4
48 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ_g c`, a = 5


PZz_© c` = 135


ev, 
ar4 ( 1 = 135  [†hLv‡b r = mvaviY AbycvZ]

ev, 
5.r3 = 135


ev, 
r3 = 27


( 
r = 3


( 
mvaviY AbycvZ 3 (Ans.)
eq \o((,L)
GLv‡b, cÖ_g c`, a = 5

mvaviY AbycvZ, r = 3 [ÔKÕ †_‡K]

( 
p = wØZxq c` = ar2 ( 1 = 5 ( 3 = 15



q = Z…Zxq c` = ar3 ( 1 = 5 ( 32 = 45 (Ans.)

eq \o((,M)
cÖkœvbymv‡i,

mgvšÍi avivi cÖ_g c`, a = 5


Ges mgvšÍi avivi mvaviY AšÍi, d = 3


( 
bZzb avivwU: a + (a + d) + (a + 2d) + (a + 3d) + ... ...




= 5 + (5 + 3) + (5 + 2.3) + (5 + 3.3) + ... ...




= 5 + 8 + 11 + 14 + ... ... (Ans.)


Avgiv Rvwb,

mgvšÍi avivi cÖ_g n c‡`i mgwó, Sn =  eq \f(n,2) {2a + (n ( 1)d}


( 
avivwUi cÖ_g 25wU c‡`i mgwó S25 =  eq \f(25,2) {2.5 + (25 ( 1).3}




=  eq \f(25,2) (10 + 24.3)




= 1025 (Ans.)
eq \o((((,cÖkœ(49) GKwU ¸‡YvËi avivi 4_© c`  eq \f(1,3)  Ges `kg c`  eq \f(1,81)  Ges Aci mgvšÍi avivi 1g 12 c‡`i mgwó 222 Ges 1g 24 c‡`i mgwó 876.
 
[w`bvRcyi wRjv ¯‹zj, w`bvRcyi ( cÖkœ bs 3]  
K.
3 + 5 + 7 + 9 + ...... avivi †Kvb c` 303?
2
L.
¸‡YvËi avivwU wbY©q Ki|
4
M.
mgvšÍi avivwUi 60 Zg c` wbY©q Ki|
4
49 bs cÖ‡kœi mgvavb

m„Rbkxj 5 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(50) 6 + x + y + z + 96 + ... ... GKwU ¸‡YvËi aviv| x > 0, y > 0 Ges z > 0 
[iscyi wRjv ¯‹zj, iscyi ( cÖkœ bs 3]  
K.
GKwU mgvšÍi avivi mvaviY c` 2n ( 1 (n ( N) n‡j, avivwU wbY©q Ki|
2
L.
x, y Ges z Gi gvb wbY©q Ki|
4
M.
DÏxc‡Ki avivwU †jL| avivwUi cÖ_g n msL¨K c‡`i mgwó 6138 n‡j, n Gi gvb wbY©q Ki|
4
50 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 12(K) bs mgvavb `ªóe¨|
eq \o((,L)
6 + x + y + z + 96 + .......


avivwUi 1g c` = a = 6


mvaviY AbycvZ r n‡j,

2q c`, x = ar1

3q c`, y = ar2

4_© c`, z = ar3

5g c`, 96 = ar4

ev, 96 = 6.r4

ev, r4 = 16 = 24   


( 
r = ( 2


(
x = 6.(( 2) = ( 12


y = 6.(( 2)2 = 24


z = 6.(( 2)3 = ( 48

†h‡nZz x > 0, y > 0 Ges z > 0

( x = 12, y = 24 Ges z = 48 (Ans.)
eq \o((,M)
cÖ`Ë avivwU n‡e, 6 + 12 + 24 + 48 + 96 + ........


GLv‡b, cÖ_g c`, a = 6


mvaviY AbycvZ, r = 2 > 1


cÖ_g n msL¨K c‡`i mgwó,


Sn =  eq \f(a(rn ( 1),r ( 1)   [( r > 1]



ev, 6138 =  eq \f(6(2n ( 1),2 ( 1) 


ev, 2n ( 1 = 1023



ev, 2n = 1023 + 1



ev, 2n = 1024



ev, 2n = 210


( n = 10 (Ans.)
eq \o((((,cÖkœ(51) GKwU mgvšÍi avivi p Zg, q Zg Ges r Zg c` h_vµ‡g x, y, z Ges Aci GKwU ¸‡YvËi aviv 6 + a + b + c +  eq \f(3,8) + … … 
 
[iscyi miKvwi evwjKv D”P we`¨vjq, iscyi ( cÖkœ bs 3]  
K.
ax ( cy = 0, cx ( ay = c2 ( a2 mgxKiY †RvU msMwZc~Y© wKbv wba©viY Ki|
2
L.
DÏxc‡Ki mgvšÍi avivi †ÿ‡Î †`LvI †h, x(q ( r) + y(r ( p) + z(p ( q) = 0.
4
M.
DÏxc‡Ki ¸‡YvËi avivwUi †ÿ‡Î a, b I c Gi gvb wbY©q Ki|
4
51 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, ax ( cy = 0



cx ( ay = c2 ( a2

GLv‡b, x I y Gi mnMØ‡qi AbycvZ h_vµ‡g  eq \f(a,c) Ges  eq \f(( c,( a) =  eq \f(c,a), hviv ci¯úi Amgvb|

( mgxKiYØq m½wZc~Y©|
eq \o((,L)
m„Rbkxj 45(M) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 22(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(52) (i) 3 + 6 + 9 + 12 + ...  avivwUi 1g n msL¨K c‡`i mgwó 630.

(ii)  eq \f(1,\r(2)) ( 1 +  eq \r(2) ( ... GKwU ¸‡YvËi aviv
 
[K¨v›Ub‡g›U cvewjK ¯‹zj G¨vÛ K‡jR, ˆmq`cyi, bxjdvgvix ( cÖkœ bs 3]  
K.
4 + 7 + 10 + 13 + ... avivwUi †Kvb c` 301?
2
L.
(i)bs avivwU n‡Z n-Gi gvb wbY©q Ki|
4
M.
(ii)bs avivwUi †Kvb c` 8 eq \r(2)?
4
52 bs cÖ‡kœi mgvavb
eq \o((,K)
4 + 7 + 10 + 13 + ... ...

avivwUi cÖ_g c` a = 4

mvaviY AšÍi d = 3

awi, n Zg c` = 301

ev, a + (n ( 1)d = 301

ev, 4 + (n ( 1) ( 3 = 301

ev, 3(n ( 1) = 301 ( 4

ev, 3(n ( 1) = 297

ev, n ( 1 = 99

( n = 99 + 1 = 100 (Ans.)
eq \o((,L)
m„Rbkxj 8(L)bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 14(L)bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(53) GKwU mgvšÍi avivi p Zg, q Zg Ges r Zg c` h_vµ‡g x, y Ges z| Avevi GKwU ¸‡YvËi avivi Z…Zxq c`  eq \f(1,\r(3)) Ges cÂg c`  eq \f(2\r(3),9) |

(mgwš^Z Aa¨vq 12 I 13
 
[ˆmq`cyi miKvwi KvwiMix K‡jR, bxjdvgvix ( cÖkœ bs 3]  
K.
ax ( cy = 0, cx ( ay = c2 ( a2 mgxKiY †RvU m½wZc~Y© wK-bv wbY©q Ki|
2
L.
mgvšÍi avivi †ÿ‡Î †`LvI †h, x(q ( r) + y(r ( p) + z(p ( q) = 0
4
M.
¸‡YvËi avivwUi cÖ_g cuvPwU c` wbY©q Ki|
4
53 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 51(K) bs mgvavb `ªóe¨|
eq \o((,L)
m„Rbkxj 45(M) bs mgvavb `ªóe¨|
eq \o((,M)
g‡b Kwi,

¸‡YvËi avivi 1g c` = a


mvaviY AbycvZ = r


( 
avivwUi cÂg c` = ar5 ( 1 = ar4

Ges    Ó     Z…Zxq c` = ar3 ( 1 = ar2

DÏxcK Abymv‡i,

ar4 =  eq \f(2\r(3),9) ... ... ... (i)


ar2 =  eq \f(1,\r(3)) ... ... ... (ii)


(i) bs ( (ii) bs n‡Z cvB,

 eq \f(ar4,ar2) =  eq \f(2\r(3),9) (  eq \f(1,\r(3))

ev, 
r2 =  eq \f(2\r(3),9) (  eq \f(\r(3),1)

ev, 
r2 =  eq \f(2,3)

( 
r =  eq \f(\r(2),\r(3))

r Gi gvb (ii) bs G ewm‡q cvB,

ar2 =  eq \f(1,\r(3))

ev, 
a. eq \b(\f(\r(2),\r(3)))2 =  eq \f(1,\r(3))

ev, 
a.  eq \f(2,3) =  eq \f(1,\r(3))

ev, 
a =  eq \f(3,2\r(3))

( 
a =  eq \f(\r(3),2)

( cÖ_g c` = a =  eq \f(\r(3),2)

     wØZxq c` = ar2 ( 1 = ar



=  eq \f(\r(3),2) .  eq \f(\r(2),\r(3)) 


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

Z…Zxq c` =  eq \f(1,\r(3))  [†`Iqv Av‡Q]

PZz_© c` = ar4 ( 1 = ar3


=  eq \f(\r(3),2) .  eq \b(\f(\r(2),\r(3)))3  


=  eq \f(\r(3),2) .  eq \f(2\r(2),3\r(3)) 


=  eq \f(\r(2),3) 

Ges cÂg c` =  eq \f(2\r(3),9)  [†`Iqv Av‡Q]

( avivwUi cÖ_g cuvPwU c` n‡jv:  eq \f(\r(3),2) ,  eq \f(1,\r(2)) ,  eq \f(1,\r(3)) ,  eq \f(\r(2),3) ,  eq \f(2\r(3),9)  (Ans.)
eq \o((((,cÖkœ(54) GKwU mgvšÍi avivi cÖ_g 10 c‡`i mgwó 155 Ges cÖ_g 20 c‡`i mgwó 610, Aci GKwU ¸‡YvËi avivi PZz_© c` 2 Ges beg c` 8 eq \r(2)|
 
[Kzwgjøv wRjv ¯‹zj, Kzwgjøv ( cÖkœ bs 2]  
K.
cÖ_g 50wU ¯^vfvweK msL¨vi e‡M©i mgwó wbY©q Ki|
2
L.
mgvšÍi avivwUi 35 Zg c` wbY©q Ki|
4
M.
¸‡YvËi avivwUi beg c` n‡Z wekZg c` ch©šÍ 12wU c‡`i mgwó wbY©q Ki|
4
54 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, cÖ_g n msL¨K ¯^vfvweK msL¨vi e‡M©i mgwó, 

Sn =  eq \f(n(n + 1)(2n + 1),6)

( cÖ_g 50wU ¯^vfvweK msL¨vi e‡M©i mgwó 

=  eq \f(50(50 + 1)(2 ( 50 + 1),6)

=  eq \f(50 ( 51 ( 101,6)

= 42925 (Ans.)
eq \o((,L)
g‡b Kwi, 

mgvšÍi avivi 1g c` = a, mvaviY AšÍi = d, c` msL¨v = n


Avgiv Rvwb,

mgvšÍi avivi n c‡`i mgwó = eq \f(n,2) {2a + (n – 1)d}


†`Iqv Av‡Q, 1g 10 c‡`i mgwó = 155


ev, 
eq \f(10,2) {2a + (10 – 1)d} = 155


ev, 
5(2a + 9d) = 155


( 
2a + 9d = 31 ... ... (i)


Ges 1g 20 c‡`i mgwó = 610


ev, 
eq \f(20,2) {2a + (20 – 1)d} = 610


ev, 
10 (2a + 19d) = 610


( 
2a + 19d = 61 ... ... ... ... ... (ii)


(ii) bs †_‡K (i) bs we‡qvM K‡i cvB,


10d = 30   ev,  d = eq \f(30,10)  (  d = 3


(i) bs G d = 3 ewm‡q cvB,


2a + 9.3 = 31


ev,
2a + 27 = 31


ev, 
2a = 4  ( a = 2


Avgiv Rvwb, 

mgvšÍi avivi n Zg c` = a + (n – 1)d


( 35 Zg c` = a + (35 – 1)d = 2 + 34 ( 3 = 104 (Ans.)
eq \o((,M)
awi, avivwUi 1g c` = a


mvaviY AbycvZ = r


( 
avivwUi 4_© c` = ar4(1



( 
ar3 = 2


Ges avivwUi 9g c` = ar9(1

(
ar8 = 8 eq \r(2) 

( 
 eq \f(ar8,ar3) =  eq \f(8\r(2),2) 

ev, 
r5 = 4 eq \r(2) 

ev, 
r5 =  eq \b(\r(2))5 

( 
r =  eq \r(2) 

GLb,  a ( eq \r(2) )3 = 2  [r-Gi gvb ewm‡q]

ev, 
a =  eq \f(2,\b(\r(2))3) 

ev, 
a =  eq \f(\r(2) . \r(2),\r(2) . \r(2) . \r(2)) 

(
a =  eq \f(1,\r(2)) 

(
wb‡Y©q avivwU :  eq \f(1,\r(2))  +  eq \f(1,\r(2))  .  eq \r(2) +  eq \f(1,\r(2)) ( eq \r(2))2 + ..............




=  eq \f(1,\r(2))  + 1 +  eq \r(2) + ............ (Ans.)

avivwUi 1g 8wU c‡`i mgwó,


S8 = a .  eq \f(r8 ( 1,r ( 1)   [(  r > 1]



=  eq \f(1,\r(2))  .  eq \f(()8 ( 1, eq \r(2) ( 1) 



=  eq \f(1,\r(2))  .  eq \f(16 ( 1, ( 1) 
 


=  eq \f(15,2 ( ) 


Avevi, 1g 20wU c‡`i mgwó,


S20 = a .  eq \f(r20 ( 1,r ( 1)   [(  r > 1]




=  eq \f(1,\r(2))  .  eq \f(()20 ( 1, eq \r(2) ( 1) 




=  eq \f(1024 ( 1, ( eq \r(2) ( 1)) 
 



=  eq \f(1023,2 ( ) 


(
avivwUi 9g c` n‡Z 12wU c‡`i mgwó = S20 ( S8


=  eq \f(1023,2 ( ) 
 (  eq \f(15,2 ( ) 
 



=  eq \f(1023 ( 15,2 ( ) 
 



=  eq \f(1008,2 ( ) 
 



= eq \f(1008(2 + \r(2)),(2 – \r(2))(2 + \r(2))) =eq \f(1008(2 + \r(2)),22 – (\r(2))2)



= eq \f(1008(2 + \r(2)),4 – 2)



= 504(2 + eq \r(2)) (Ans.)
eq \o((((,cÖkœ(55) GKwU mgvšÍi avivi m-Zg c` m2 Ges n-Zg c` n2| GKwU ¸‡YvËi avivi Aóg c` ( 27 Ges GKv`k c` 81 eq \r(3)|

(mgwš^Z Aa¨vq 4 I 13
 
[Mft j¨ve‡iUix nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 3]  
K.
a = 2, b = 3 n‡j a ( {a(1 + (b(1 ( a(1)}–1 Gi gvb KZ?
2
L.
mgvšÍi avivwUi m + n ( 1 Zg c` wbY©q Ki|
4
M.
†`LvI †h, ¸‡YvËi avivwUi cuvPwU c‡`i mgwó  eq \f(1 + 9\r(3),3 + \r(3))|
4
55 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q, a = 2, b = 3


cÖ`Ë ivwk = a ( {a(1 + (b(1 ( a(1)}(1


= 2 ( {2(1 + (3(1 ( 2(1)}(1


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


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


= 2 ( 3 = (1 (Ans.)
eq \o((,L)
m„Rbkxj 32(L) bs mgvavb `ªóe¨|
eq \o((,M)
g‡b Kwi,

¸‡YvËi avivwUi 1g c` = a


mvaviY AbycvZ = r


( Aóg c` = ar8 ( 1 = ar7

GKv`k c` = ar11 ( 1 = ar10

kZ©g‡Z, ar7 = ( 27 … … (i)



ar10 = 81 eq \r(3) … … (ii)


(ii) bs †K (i) bs Øviv fvM K‡i cvB,

r3 = ( 3 eq \r(3)

ev, r3 =  eq \b(( \r(3))3

( r = (  eq \r(3), r < 1


(i) bs G r = (  eq \r(3) ewm‡q cvB,

a eq \b(( \r(3))7 = ( 27


ev, ( a ( 27 eq \r(3) = ( 27


ev, a =  eq \f(1,\r(3))

( avivwUi 1g cuvPwU c‡`i mgwó =  eq \f(\f(1,\r(3)) \b\bc\{(1 ( \b(( \r(3))5),1 ( \b(( \r(3)))


=  eq \f(\f(1,\r(3)) \b(1 + 9\r(3)),1 + \r(3))


=  eq \f(1 + 9\r(3),\r(3)\b(1 + \r(3)))


=  eq \f(1 + 9\r(3),3 + \r(3)) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(56) GKwU mgvšÍi avivi 15-Zg c` 89 Ges 21-Zg c` 125 Ges Aci GKwU ¸‡YvËi aviv (  eq \f(1,2)  + x + y + z ( 2 + ......
 
[B¯úvnvbx cvewjK ¯‹zj I K‡jR, Kzwgjøv ( cÖkœ bs 2]  
K.
7 + 11 + 15 + ........... avivwUi 210 Zg c` wbY©q Ki|
2
L.
DÏxc‡Ki mgvšÍi avivwUi cÖ_g 25wU c‡`i mgwó wbY©q Ki|
4
M.
DÏxc‡Ki ¸‡YvËi avivwUi x, y I z Gi gvb wbY©q Ki|
4
56 bs cÖ‡kœi mgvavb

m„Rbkxj 3 bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(57) 6 + x + y + z + 96 + ...  GKwU ¸‡YvËi aviv Ges M =  eq \f(14pq,p + q) 
 
[Kzwgjøv gWvb© nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 3]  
K.
`yBwU msL¨vi AbycvZ 5 : 7 Ges Zv‡`i j.mv.¸ 280 msL¨v `yBwUi M.mv.¸ wbY©q Ki|
2
L.
x, y, z Gi gvb wbY©q Ki|
4
M.
†`LvI †h,  eq \f(M + 7p,M ( 7p) +  eq \f(M + 7q,M ( 7q) = 2 †hLv‡b p ( q
4
57 bs cÖ‡kœi mgvavb
eq \o((,K) 
awi, msL¨v `ywU 5x I 7x


( msL¨v `ywUi M.mv.¸. = x

msL¨vØ‡qi j.mv.¸. = 35x

cÖkœg‡Z, 35x = 280

ev, x =  eq \f(280,35) 

( x = 8

( msL¨v `ywUi M.mv.¸. 8
eq \o((,L)  
m„Rbkxj 50(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 35(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(58) i) GKwU mgvšÍi avivi 13 Zg c` 85 


ii) GKwU ¸‡YvËi avivi 4_© c` 3 eq \r(3) Ges beg c` 81
 
[gvZ…cxV miKvwi evwjKv D”P we`¨vjq, Puv`cyi ( cÖkœ bs 3]  
K.
2 + 4 + 6 + ...... + 50 avivwUi mgwó KZ? 
2
L.
(i) bs DÏxc‡Ki mvnv‡h¨ avivwUi 1g 25 c‡`i mgwó wbY©q Ki| 
4
M.
(ii) bs DÏxc‡Ki mvnv‡h¨ avivwUi 8 c‡`i mgwó wbY©q Ki|
4
58 bs cÖ‡kœi mgvavb
eq \o((,K)
2 + 4 + 6 + ................ + 50


cÖ_g c` a = 2 


mvaviY AšÍi d = 4 – 2 = 2 


n Zg c` = a + (n – 1)d 


ev, 50 = 2 + (n – 1)2 


ev, 50 = 2 + 2n – 2 

ev, 50 = 2n 


( n = 25


( mgwó Sn =  eq \f(n,2) {(2a + (n – 1)d}


        ( S25
=  eq \f(25,2) {(2 × 2 + (25 – 1) 2}



=  eq \f(25,2) {4 + 24 × 2} 



=  eq \f(25,2) × 52



= 650 (Ans.)
eq \o((,L)
g‡b Kwi, mgvšÍi avivwUi cÖ_g c` a Ges mvaviY AšÍi d 


n Zg c` = a + (n ( 1)d

( 13 Zg c` = a + (13 – 1)d 


ev, 85 = a + 12d 


1g 25 c‡`i mgwó =  eq \f(25,2) {2a + (25 – 1)d} 



=  eq \f(25,2) (2a + 24d) 



=  eq \f(25,2) × 2(a + 12d) 



= 25(a + 12d) 



= 25 × 85



= 2125 (Ans.)  
eq \o((,M)
g‡b Kwi, ¸‡YvËi avivwUi cÖ_g c` a


Ges mvaviY AbycvZ r 


( 4_© c` =ar4 – 1 

( 3 eq \r(3) = ar3 ................................ (i) 


Ges beg c` = ar9 – 1 


ev, 81 = ar8 ....................................(ii) 


GLb, (ii) ( (i) K‡i cvB, 

 eq \f(ar8,ar3) =  eq \f(81,3\r(3))

ev, r5 =  eq \f(27,\r(3)) 

ev, r5 =  eq \f((\r(3))6,\r(3))

ev, r5 = ( eq \r(3))5 


( r =  eq \r(3)

Avevi, ar3 = 3 eq \r(3)

ev, a( eq \r(3))3 = 3 eq \r(3)

ev, a × 3 eq \r(3) = 3 eq \r(3)

ev, a = 1 


(1g c` = 1 


( 1g 8 c‡`i mgwó =  eq \f(1\b\bc\{(\b(\r(3))8 ( 1),\r(3) ( 1)


=  eq \f(34 – 1,\r(3) – 1)


=  eq \f(80,\r(3) – 1)


=  eq \f(80 (\r(3) + 1),(\r(3) – 1) (\r(3) + 1))


=  eq \f(80(\r(3) + 1),2)


= 40( eq \r(3) + 1)  (Ans.)
eq \o((((,cÖkœ(59) GKwU ¸‡YvËi avivi cÖ_g c` a, mvaviY AbycvZ r, avivwUi PZz_© c`(2 Ges beg c` 8 eq \r(2)
 
[†dbx miKvix cvBjU D”P we`¨vjq, †dbx ( cÖkœ bs 3]  
K.
Dc‡iv³ Z_¨¸‡jv‡K `yBwU mgxKi‡Yi gva¨‡g cÖKvk Ki|
2
L.
avivwUi cÖ_g c` a, mvaviY AbycvZ r Ges c` msL¨v n Ges r > 1 n‡j †`LvI †h, avivwUi mgwó Sn =  eq \f(a(rn ( 1),r ( 1)
4
M.
DÏxcK Abymv‡i avivwU wbY©q K‡i cÖ_g 7wU c‡`i mgwó wbY©q Ki|
4
59 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q, avivwUi 1g c` = a


mvaviY AbycvZ = r


avivwUi 4_© c` = ( 2


Ges 9g c` = 8 eq \r(2) 

(
avivwUi 4_© c` = ar4(1



(
ar3 = ( 2 (Ans.)


Ges avivwUi 9g c` = ar9(1

(
ar8 = 8 eq \r(2) (Ans.)

eq \o((,L)
cvV¨eB‡qi Abykxjbx-13.2 Gi Ò¸‡YvËi avivi mgwó wbY©qÓ Ask `ªóe¨| c„ôv-261
eq \o((,M) 
ÔKÕ †_‡K cvB, 

ar8 = 8 eq \r(2) 

Ges ar3 = ( 2

( 
 eq \f(ar8,ar3) =  eq \f(8\r(2),( 2) 

ev, 
r5 = ( 4 eq \r(2)

ev,
 r5 = (( eq \r(2))5

( 
r = (  eq \r(2)

AZGe, a(( eq \r(2))3 = ( 2 [r Gi gvb ewm‡q]

ev, 
a = eq \r(2) eq \f(( 2,(( )3) 


ev, 
a = eq \r(2) eq \f(( .  eq \r(2),(  eq \r(2) .  eq \r(2) .  eq \r(2)) 


( 
a = eq \r(2) eq \f(1, ) 


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

mvaviY AbycvZ, r = (  eq \r(2) 

( 
wb‡Y©q avivwU  eq \f(1,\r(2)) +  eq \f(1,\r(2)) ((  eq \r(2) ) +  eq \f(1,\r(2)) ((  eq \r(2) )2 + .............





=  eq \f(1,\r(2)) ( 1 +  eq \r(2) ( .............. (Ans.)


( 
avivwUi 1g 7wU c‡`i mgwó


S7 = a  eq \f(1 ( r7,1 ( r) ; r < 1



=  eq \f(1,\r(2)) .  eq \f(1 ( ((\r(2))7,1 + (\r(2))) 


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


=  eq \f(1 + 8\r(2),\r(2) (1 + \r(2))) (  eq \f(\r(2) ( 1,\r(2) ( 1)  [je I ni‡K ( eq \r(2) ( 1) Øviv ¸Y K‡i]


=  eq \f(\r(2) ( 1 + 8.2 ( 8 \r(2),\r(2)(2  ( 1)) 


=  eq \f(15 ( 7\r(2),\r(2))  


=  eq \f(15\r(2) ( 14,2) [je I ni‡K  eq \r(2) Øviv ¸Y K‡i]


=  eq \f(1,2) (15 eq \r(2) ( 14)  (Ans.)
eq \o((((,cÖkœ(60) ¯§„wZ `vk 2015 mv‡j Rvbyqvwi gv‡m 16000 UvKv †eZ‡b PvKzwi‡Z †hvM`vb Ki‡jb| Zvi †eZb e„w×i cwigvY cÖwZ eQi 5%| cÖwZ eQi Zvi †eZb †_‡K 25% fwel¨r Znwej wn‡m‡e KZ©b Kiv nq| wZwb †eZb †_‡K evwl©K 4% Pµe„w× gybvdv nv‡i eQi †k‡l GKwU e¨vs‡K 15000 UvKv Rgv iv‡Lb| wZwb 2045 mv‡ji 31 wW‡m¤^i PvKzwi †_‡K Aem‡i hv‡eb|  
[PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg ( cÖkœ bs 3]  
K.
¯§„wZ `v‡ki g~j †eZb †Kvb aviv‡K mg_©b K‡i? avivwU wjL| 
2
L.
fwel¨r Znwej e¨wZZ wZwb †eZb wnmv‡e PvKzwi Rxe‡b †gvU KZ UvKv cv‡eb|
4
M.
2045 mv‡ji 31 wW‡m¤^i H e¨vs‡K gybvdvi mv‡_ Zvi †gvU KZ UvKv Rgv n‡e? 
4
60 bs cÖ‡kœi mgvavb
eq \o((,K)
¯§„wZ `v‡ki gvwmK †eZb = 16,000 UvKv 

( ¯§„wZ `v‡ki evwl©K †eZb = (16,000 × 12) = 1,92,000 UvKv 

¯§„wZ `v‡ki evwl©K †eZb cÖwZ eQi 5% e„w× cvq| 

(cÖ_g eQi †k‡l ev 2q eQ‡i Zvi evwl©K †eZb = 1,92,000 × 1.05 


( 3q eQ‡i Zvi evwl©K †eZb = 1,92,000 × (1.05)2

4_© eQ‡i Zvi evwl©K †eZb = 1,92,000 × (1.05)3 


( ¯§„wZ `v‡ki cÖwZ eQi †eZ‡bi avivwU, 

1,92,000 + 1,92,000 × 1.05 + 1,92,000 × (1.05)2 + ..... (Ans.)

cÖwZ eQi †eZb e„w×i AbycvZ, r =  eq \f(1(92(000 × 1.05,1(92(000) = 1.05


( ¯§„wZ `v‡ki †eZ‡bi avivwU GKwU ¸‡YvËi aviv (Ans.)
eq \o((,L)
2015 mv‡ji Rvbyqvwi †_‡K 2045 mv‡ji wW‡m¤^i ch©šÍ †gvU 

(2045 – 2015 + 1) ev, 31 eQi 

31 eQ‡i fwel¨r Znwej e¨wZZ Zvi †eZb eve` cÖvc¨ UvKvi cwigvY (1,92,000 – 1,92,000 × 0.25) + (1,92,000 × 1.05 – 1,92,000 × 1.05 × 0.25) + {1,92,000  (1.05)2 – 1,92,000 × (1.05)2 ( 0.25} + ......


= 1,92,000 (1 – 0.25) + 1,92,000 × 1.05 (1 – 0.25) + 1,92,000 × (1.05)2 (1 – 0.25) + ......


= (1 – 0.25) {1,92,000 + 1,92,000 × 1.05 + 1,92,000 × (1.05)2 + .......} 


= 0.75 × 1,92,000 (1 + 1.05 + 1.052 + .........) 


= 1,44,000 (1 + 1.05 + 1.052 + ..................) 


eÜbxi g‡a¨ cÖvß avivwU GKwU ¸‡YvËi aviv hvi cÖ_g c` a = 1 


mvaviY AbycvZ r =  eq \f(1.05,1) = 1.05


Ges c`msL¨v n = 31


( 31 eQ‡i Zvi cÖvc¨ †gvU †eZ‡bi cwigvY

= 1,44,000 × a  eq \f(rn – 1,r – 1) [( r > 1] 


= 1,44,000 × 1 ×  eq \f((1.05)31 – 1,1.05 – 1)

= 1,44,000 × 70.761


= 1,01,89,584 

( fwel¨r Znwej e¨wZZ †eZb wnmv‡e PvKzwi Rxe‡b wZwb †gvU 1,01,89,584 UvKv cv‡eb| (Ans.)
eq \o((,M)
¯§„wZ `vk eQi †k‡l 15,000 nvRvi UvKv 4% Pµe„w× my‡` Rgv iv‡Lb| 

( cÖ_g eQi †k‡l Rgv Kiv 15,000 UvKv 4% Pµe„w× nvi my‡` 

(31 – 1) ev, 30 eQ‡i my‡` Avm‡j n‡e = 15,000 (1.04)30 

Abyiƒcfv‡e, 2q eQi †k‡l Rgv Kiv UvKv (31 – 2) ev 29 eQ‡i my‡` Avm‡j n‡e = 15,000 (1.04)29 


Abyiƒcfv‡e, 3q eQi †k‡l Rgv Kiv UvKv my` Avm‡j n‡e = 15,000 (1.04)28 


Gfv‡e, 2045 mv‡ji wW‡m¤^‡i Rgv Kiv 15,000 UvKv my‡` Avm‡j n‡e = 15,000 × (1.04)0 

( 2045 mv‡ji 31 wW‡m¤^i H e¨vs‡K gybvdv Avm‡j Zvi RgvK…Z UvKvi cwigvY 

15,000 × 1.0430 + 15,000 × 1.0429 + ..... + 15,000 × 1.040 


= 15,000 (1 + 1.04 + 1.042 + ........... + 1.0430)


= 15,000 × 1 ×  eq \f(1.0431 – 1,1.04 – 1)

= 15,000 × 59.33 


= 889950 


( 2045 mv‡ji 31 wW‡m¤^i H e¨vs‡K gybvdvi mwnZ ¯§„wZ `v‡ki 889950 UvKv Rg‡e| (Ans.)
eq \o((((,cÖkœ(61) GKwU ¸‡YvËi avivi 4_© c`  eq \f(1,\r(2)) , 9g c`  eq \f(1,8)  Ges GKwU mgvšÍi avivi p Zg c` x, q Zg c` y
 
[Wv: Lv¯ÍMxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 2]  
K.
cÖ_g 12wU †Rvo ¯^vfvweK msL¨vi e‡M©i mgwó wbY©q Ki|
2
L.
mgvšÍi avivwUi p + q ( 1 Zg c` wbY©q Ki|
4
M.
¸‡YvËi avivwU wbY©q K‡i Gi 15 Zg †_‡K 25 Zg c‡`i mgwó wbY©q Ki|
4
61 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ_g 12wU †Rvo ¯^vfvweK msL¨vi e‡M©i mgwó 


= 22 + 42 + 62 + ............ + 242


= 1.22 + 22.22 + 32.22 + .......... + 122.22


= 22 (12 + 22 + 32 + ............. + 122)



= 22 (  eq \f(12 ( (12 + 1) (2 ( 12 + 1),6)   

[( n msL¨K ¯^vfvweK msL¨vi e‡M©i mgwó, Sn =  eq \f(n(n + 1)(2n + 1),6) ]


= 4 (  eq \f(12 ( 13 ( 25,6) 


= 2600 (Ans.)
eq \o((,L)
awi,


mgvšÍi avivi 1g c` = a



mvaviY AšÍi = d

Avgiv Rvwb,

mgvšÍi avivi p Zg c` = a + (p ( 1)d


( q Zg c` = a + (q ( 1)d


myZivs a + (p ( 1)d = x ....................(i)



a + (q ( 1) d = y ...................(ii)


we‡qvM K‡i, (p ( 1 ( q + 1) d = x ( y



ev, (p ( q) d = x ( y



ev, d =  eq \f(x ( y,p ( q) 

(i) bs mgxKi‡Y d Gi gvb ewm‡q cvB,


a +  eq \f((p ( 1) (x ( y),p ( q) = x



ev, a = x (  eq \f((p ( 1) (x ( y),p ( q) 

GLb, avivwUi (p + q ( 1) Zg c`


= a + (p + q ( 1 ( 1) d



= x (  eq \f((p ( 1) (x ( y),p ( q) + (p + q ( 2)  eq \f(x ( y,p ( q) 
[a I d Gi gvb ewm‡q]


=  eq \f(px ( qx ( px + py + x ( y + px ( py + qx ( qy ( 2x + 2y,p ( q) 


=  eq \f(y ( x + px ( qy,p ( q) 


=  eq \f(px ( qy + y ( x,p ( q)   (Ans.)
eq \o((,M)
awi,


¸‡YvËi avivi cÖ_g c` = a



mvaviY AbycvZ = r



( n Zg c` = arn ( 1


PZz_© c` = ar4 ( 1 = ar3


beg c` = ar9 ( 1 = ar8

( ar3 =  eq \f(1,\r(2))  ...............(i)



ar8 =  eq \f(1,8)  ..................(ii)


(ii) ( (i) bs n‡Z cvB,


 eq \f(ar8,ar3) =  eq \f(1,8) (  eq \f(1,\r(2)) 

ev, r5 =  eq \f(1,8) (  eq \r(2) =  eq \f(1,23) (  eq \r(2) =  eq \f(1,(\r(2))6) (  eq \r(2)

ev, r5 =  eq \b(\f(1,\r(2)))5 

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

r Gi gvb (i) bs G emvB,


ar3 =  eq \f(1,\r(2)) 


ev, a eq \b(\f(1,\r(2)))3 =  eq \f(1,\r(2)) 


ev, a =  eq \f(1,\r(2)) (  eq \b(\r(2))2 (  eq \r(2) 


( a = 2


( wØZxq c` = ar = 2 (  eq \f(1,\r(2)) =  eq \r(2) 


Z…Zxq c` = ar2 = 2 (  eq \b(\f(1,\r(2)))2 = 1


( avivwU = 2 +  eq \r(2) + 1 +  eq \f(1,\r(2)) + ........


GLv‡b, 15Zg c` †_‡K 25Zg c` ch©šÍ †gvU c` msL¨v 


= (25 ( 15 + 1)  = 11wU

15 Zg c` A_©vr cÖ_g c` = ar15 ( 1 = ar14 


= 2 (  eq \b(\f(1,\r(2)))14 


= 2 (  eq \f(1,27)


=  eq \f(1,26) =  eq \f(1,64) 

( 15Zg †_‡K 25Zg c` ch©šÍ 11wU c‡`i mgwó


S11 =  eq \f(a(1 ( r11),1 ( r) 


=  eq \f(\f(1,64) \b\bc\{(1 ( \b(\f(1,\r(2)))11),1 ( \f(1,\r(2)))


=  eq \f(\f(1,64) \b(1 ( \f(1,32\r(2))),\f(\r(2) ( 1,\r(2)))


=  eq \f(1,64) (  eq \f(32\r(2) ( 1,32\r(2)) (  eq \f(\r(2),\r(2) ( 1) 


=  eq \f(32\r(2) ( 1,2048 \b(\r(2) ( 1)) 


=  eq \f(\b(32\r(2) ( 1) \b(\r(2) + 1),2048\b\bc\{(\b(\r(2))2 ( 1)) 


=  eq \f(32 ( 2 + 32\r(2) ( \r(2) ( 1,2048 (2 ( 1)) 


=  eq \f(64 + 31\r(2) ( 1,2048) 


=  eq \f(63 + 31\r(2),2048) (Ans.)
eq \o((((,cÖkœ(62) GKwU mgvšÍi avivi p-Zg c`, q-Zg c` Ges r-Zg c` h_vµ‡g x, y, z| Aci GKwU aviv nj log3 + log9 + log27 + ..........
 
[B¯úvnvbx cvewjK ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 3]  
K.
cÖ_g 53wU ¯^vfvweK msL¨vi Nb Gi mgwó KZ?
2
L.
mgvšÍi avivi †ÿ‡Î †`LvI †h, x(q ( r) + y(r ( p) + z(p ( q) = 0
4
M.
avivwUi 1g `kwU I 1g eviwU c‡`i mgwói cv_©K¨ wbY©q Ki|
4
62 bs cÖ‡kœi mgvavb
eq \o((,K)
Avgiv Rvwb, 

cÖ_g n Zg ¯^vfvweK msL¨vi N‡bi mgwó =  eq \b\bc\{(\f(n(n + 1),2))2 

( cÖ_g 53wU ¯^vfvweK msL¨vi N‡bi mgwó  =  eq \b\bc\{(\f(53(53 + 1),2))2 



= (53 ( 27)2



= 2047761 (Ans.)
eq \o((,L)
m„Rbkxj 45(M) bs mgvavb `ªóe¨|
eq \o((,M)
cÖ`Ë avivwU, log3 + log9 + log27 + ..........



= log3 + log32 + log33 + ............... 



= log3 + 2 log3 + 3 log3 + .............



= log3 (1 + 2 + 3 + .................)


( avivwUi cÖ_g 12wU Ges 10wU c‡`i mgwói cv_©K¨

=  eq \b\bc\{(\f(12(12 + 1),2) ( \f(10(10 + 1),2)) log3


=  eq \b(\f(12 ( 13 ( 10 ( 11,2))  log3


=  eq \b(\f(156 ( 110,2))  log3 = 23 log3 (Ans.)

eq \o((((,cÖkœ(63) †Kv‡bv GKwU ¸‡YvËi avivi cÖ_g c` a, mvaviY AbycvZ r Ges avivwUi cÂg c` 3 eq \r(3) Ges Aóg c` ( 27|

[evsjv‡`k gwnjv mwgwZ evwjKv D”P we`¨vjq I K‡jR, PÆMÖvg ( cÖkœ bs 3]  
K.
Dc‡ii Z_¨¸‡jvi `yBwU mgxKi‡Yi Ges gva¨‡g cÖKvk Ki|
2
L.
avivwUi `kg c` wbY©q Ki|
4
M.
¸‡YvËi avivwU wbY©q K‡i cÖ_g AvUwU c‡`i mgwó wbY©q Ki|
4
63 bs cÖ‡kœi mgvavb
eq \o((,K)
¸‡YvËi avivi cÖ_g c` a Ges mvaviY AbycvZ r n‡j, n-Zg c` = arn(1

( cÂg (n = 5) c` = ar5(1 = ar4

Ges Aóg (n = 8) c` = ar8(1 = ar7

kZ©g‡Z, ar4 = 3 eq \r(3) ... ... ... (i)

( ar7 = ( 27 ... ... ... (ii)
eq \o((,L)
(ii) ( (i) K‡i cvB,  eq \f(ar7,ar4) =  eq \f(( 27,3)


ev,
r3 = ( 3 eq \r(3) = ( (  eq \r(3))3

(
r = (  eq \r(3)

(i) bs mgxKi‡Y r Gi gvb ewm‡q,


a (( eq \r(3))4 = 3 eq \r(3)

ev,
a . 9 = 3 eq \r(3)

ev,
a =  eq \f(3,9)
 =  eq \f(,3)


(
a =  eq \f(1,\r(3)) 

(
avivwUi `kg (n = 10) c` = ar10 ( 1 = ar9



=  eq \f(1,\r(3))  . ((  eq \r(3))9



= (  eq \f(1,\r(3))  . ( eq \r(3))9



= ( ( eq \r(3))8 = ( 81 (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB, cÖ_g c`, a =  eq \f(1, ) 


Ges mvaviY AbycvZ, r = (  eq \r(3) < 1

( ¸‡YvËi avivwU: a + ar + ar2 + ar3 + ... ...



=  eq \f(1, ) 
+  eq \f(1, ) 
(( eq \r(3)) +  eq \f(1, ) 
((  eq \r(3))2+  eq \f(1, ) 
((  eq \r(3))3 + ... ...


=  eq \f(1, ) 
( 1 +  eq \f(1, ) 
. ( eq \r(3))2 (  eq \f(1, ) 
( eq \r(3))3 + ... ...



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

¸‡YvËi avivwUi cÖ_g AvUwU c‡`i mgwó

S8 =  eq \f(a(1 ( r8),1 ( r) 


=  eq \f(\f(1, ) {1 ( ( (  eq \r(3))8},1 ( (( eq \r(3))) 



=  eq \f(1 ( 81, (1 +  eq \r(3))) 



=  eq \f(( 80,(3 + )) 



=  eq \f(( 80(3 ( ),(3 +  eq \r(3))(3 (  eq \r(3))) 



=  eq \f(( 80(3 ( ),32 ( ( eq \r(3))2) 



=  eq \f(( 80(3 ( ),6) 
=  eq \f(40,3) ( eq \r(3) ( 3) (Ans.)
eq \o((((,cÖkœ(64) (i)  eq \f(1,\r(7)) ( 1 +  eq \r(7) … … GKwU ¸‡YvËi aviv|
(ii) GKwU mgvšÍi avivi n msL¨K c‡`i mgwó  eq \f(3n2 + 5n,2)
 
[evsjv‡`k †bŠevwnbx ¯‹zj I K‡jR, PÆMÖvg ( cÖkœ bs 2]  
K.
mgvšÍi avivwUi 1g 5wU c‡`i mgwó wbY©q Ki|
2
L.
¸‡YvËi avivwUi †Kvb c‡`i gvb 2401 eq \r(7), Zv wbY©q Ki|
4
M.
mgvšÍi avivwU wbY©q Ki Ges avivwUi 12 Zg c` wbY©q Ki|
4
64 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

n msL¨K c‡`i mgwó =  eq \f(3n2 + 5n,2)

( cÖ_g 5wU c‡`i mgwó =  eq \f(3 ( 52 + 5 ( 5,2)



=  eq \f(75 + 25,2) 



= 50
eq \o((,L)
¸‡YvËi avivwU,  eq \f(1,\r(7)) ( 1 +  eq \r(7) + … … 

GLv‡b, cÖ_g c`, a =  eq \f(1,\r(7))

mvaviY AbycvZ, r =  eq \f(( 1,\f(1,\r(7))) = (  eq \r(7)

( avivwUi n Zg c` = arn ( 1

awi, n Zg c` = 2401 eq \r(7)

ev, arn ( 1 = 2401 eq \r(7)

ev,  eq \f(1,\r(7))  eq \b(( \r(7))n ( 1 = 2401 eq \r(7)

ev,  eq \b(( \r(7))n ( 1 = 2401 ( 7


ev,  eq \b(( \r(7))n ( 1 =  eq \b(( \r(7))10

ev, n ( 1 = 10


( n = 11


( 11 Zg c` 2401 eq \r(7) (Ans.)
eq \o((,M)
mgvšÍi avivwUi n msL¨K c‡`i mgwó, Sn =  eq \f(3n2 + 5n,2)

n = 1, 2, 3, … …  ewm‡q cvB,

S1 = 1g 1 c‡`i mgwó =  eq \f(3.12 + 5.1,2) = 4


S2 = 1g 2 c‡`i mgwó =  eq \f(3.22 + 5.2,2) = 11


S3 = 1g 3 c‡`i mgwó =  eq \f(3.32 + 5.3,2) = 21


S4 = 1g 4 c‡`i mgwó =  eq \f(3.42 + 5.4,2) = 34


( 1g c` = S1 = 4


2q c` = S2 ( S1 = 11 ( 4 = 7


3q c` = S3 ( S2 = 21 ( 11 = 10


4_© c` = S4 ( S3 = 34 ( 21 = 13


myZivs, avivwU 4 + 7 + 10 + 13 + … … 

GLv‡b,

1g c`, a = 4


mvaviY AšÍi, d = 7 ( 4 = 3


Avgiv Rvwb,

mgvšÍi avivi r-Zg c` = a + (r ( 1)d


myZivs 12 Zg c` = 4 + (12 ( 1)3




= 4 + 11 ( 3



= 37 (Ans.)
eq \o((((,cÖkœ(65) m = eq \f(\r(1 + x) + \r(1 ( x),\r(1 + x) ( \r(1 ( x)) Avevi GKwU ¸‡YvËi avivi cÂgc` eq \f(2\r(3),9) Ges `kg c`  eq \f(8\r(2),81) .
(mgwš^Z Aa¨vq 11 I 13
 
[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg ( cÖkœ bs 3]  
K.
a t b = 3 t 4 Ges b t c = 5 t 7 n‡j, a t b t c Gi gvb wbY©q Ki|
2
L.
cÖgvY Ki †h, m2 (  eq \f(2m,x) + 1 = 0.
4
M.
†`LvI †h, ¸‡YvËi avivwUi cÖ_g AvUwU c‡`i mgwó  eq \f(65,54) (eq \r(3) + eq \r(2))
4
65 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,


a t b = 3 t 4



= 3 ( 5 t 4 ( 5



= 15 t 20


Ges b t c = 5 t 7



= 5 ( 4 t 7 ( 4



= 20 t 28


( a t b t c = 15 t 20 t 28 (Ans.)

eq \o((,L)
cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY 6 `ªóe¨| c„ôv-211
eq \o((,M)
m„Rbkxj 19(L) bs mgvavb `ªóe¨|

AZtci, avivwUi cÖ_g AvUwU c‡`i mgwó = a  eq \f(1 ( r8,1 ( r)


=  eq \f(\r(3),2)  eq \b\bc\{(\f(1 ( \b(\f(\r(2),\r(3)))8,1 ( \f(\r(2),\r(3))))


=  eq \f(\r(3),2)  eq \b(\f(1 ( \f(16,81),\f(\r(3) ( \r(2),\r(3))))


=  eq \f(\r(3),2)  eq \b(\f(\f(81 ( 16,81),\f(\r(3) ( \r(2),\r(3))))


=  eq \f(\r(3),2)  eq \b(\f(65,81) ( \f(\r(3),\r(3) ( \r(2)))


=  eq \f(65 ( 3,2 ( 81\b(\r(3) ( \r(2)))


=  eq \f(65,54)  eq \f(\b(\r(3) + \r(2)),\b(\r(3) + \r(2))\b(\r(3) ( \r(2)))


=  eq \f(65,54)  eq \b(\r(3) + \r(2)) (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(66) GKRb †`Šowe` cÖ_g w`b 1000 wgUvi †`Šovj Ges c‡ii w`b †_‡K †m Av‡Mi †P‡q 100 wgUvi †ewk `~iZ¡ AwZµg Kivi wm×všÍ wb‡jb|

(mgwš^Z Aa¨vq 5 I 13
  
[PÆMÖvg miKvwi evwjKv D”P we`¨vjq, PÆMÖvg ( cÖkœ bs 3]  
K.
mgvavb Ki : ( eq \r(2)x + 3) ( eq \r(3)x ( 2) = 0
2
L.
KZZg w`‡b †m 10,000 wgUvi †`Šov‡e? 
4
M.
c‡ii w`b †_‡K 100 wgUvi †ewk bv †`Š‡o †m hw` Av‡Mi w`‡bi AwZµvšÍ `~i‡Z¡i 10% †ewk K‡i †`Šov‡bvi wm×všÍ †bq Z‡e 10 w`‡b †m †gvU KZ wK.wg. †`Šov‡e?
4
66 bs cÖ‡kœi mgvavb
eq \o((,K)
( eq \r(2)x + 3) ( eq \r(3)x ( 2) = 0
	nq  eq \r(2)x + 3 = 0

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

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

	A_ev,  eq \r(3)x ( 2 = 0

ev,  eq \r(3)x = 2

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



( wb‡Y©q mgvavb: x =  eq \f(( 3,2)
,  eq \f(2\r(3),3)  (Ans.)
eq \o((,L)
AwZµvšÍ `~iZ¡‡K wb‡æ GKwU avivi mvnv‡h¨ cÖKvk Kiv n‡jv:

1000 + (1000 + 100) + (1000 + 100 + 100) + (((
   
= 1000 + 1100 + 1200 + (((

avivwUi cÖ_g c`, a = 1000


mvaviY AšÍi, d = 1100 ( 1000 = 100

(
Bnv GKwU mgvšÍi aviv|

g‡b Kwi, n-Zg w`‡b †m 10000 wgUvi †`Šov‡e|

Avgiv Rvwb, n-Zg c` = a + (n ( 1)d

(
a + (n ( 1)d = 10000


ev,
1000 + (n ( 1)100 = 10,000


ev,
(n ( 1)100 = 9000

ev,
n (  1 = 90


(
n = 91


(
91-Zg w`‡b †m 10,000 wgUvi †`Šov‡e| (Ans.)
eq \o((,M) 

cÖ_g w`‡b AwZµvšÍ `~iZ¡ = 1000 wgUvi


wØZxq w`‡b 10% †ewk AwZµg Ki‡j wØZxq w`‡b AwZµvšÍ `~iZ¡ 


= (1000 + 1000 Gi 10%) wgUvi

=  eq \b(1000 + 1000 ‰i \f(10,100)) wgUvi

= (1000 + 100) wgUvi = 1100 wgUvi

Avevi, Z…Zxq w`‡b Av‡Mi w`‡bi †P‡q 10% †ewk AwZµg Ki‡j Z…Zxq w`‡b AwZµvšÍ `~iZ¡ = (1100 + 1100 Gi 10%) wgUvi 


=  eq \b(1100 + 1100 ‰i \f(10,100)) wgUvi


= (1100 + 110) wgUvi 


= 1210 wgUvi

G‡ÿ‡Î, A¨v_‡j‡Ui AwZµvšÍ `~i‡Z¡i avivwU n‡e wbæiƒc:

1000 + 1100 + 1210 + (((

avivwUi cÖ_g c`, a = 1000


mvaviY AbycvZ, r =  eq \f(1100,1000) =  eq \f(11,10) > 1

(
avivwU GKwU ¸‡YvËi aviv|

GLv‡b, 10 w`‡b AwZµvšÍ †gvU `~iZ¡ wbY©q Ki‡Z n‡e|

A_©vr n = 10

Avgiv Rvwb, ¸‡YvËi avivi n msL¨K c‡`i mgwó,

Sn =  eq \f(a(rn ( 1),r ( 1) , hLb r > 1


myZivs avivwUi 10wU c‡`i mgwó, S10 = 10 ( 1) eq \f(1000, eq \f(11,10) ( 1) 
 




= 15937.425 

( 10 w`‡b †m †gvU 15937.425 wgUvi ev, 15.94 wK.wg. †`Šov‡e| (Ans.)

eq \o((((,cÖkœ(67) GKwU ¸‡YvËi avivi 5-Zg c`  eq \f(2\r(3),9) Ges 10 c`  eq \f(8\r(2),81) 
 
[†m›U cøvwmWm nvB ¯‹zj, PÆMÖvg ( cÖkœ bs 3]  
K.
Z_¨wUi Dchy³ mgxKiY MVb Ki|
2
L.
avivwUi cÖ_g c` †ei Ki|
4
M.
avivwU ˆZwi K‡i cÖ_g 16 wU c‡`i mgwó †ei Ki|
4
67 bs cÖ‡kœi mgvavb
eq \o((,K) + eq \o((,L) m„Rbkxj 19(L) bs mgvavb `ªóe¨|
eq \o((,M)
ÔLÕ n‡Z cvB,

1g c`, a =  eq \f(\r(3),2) Ges mvaviY AbycvZ, r =  eq \f(\r(2),\r(3))

( avivwU = a + ar + ar2 + ar3 + ... ... ...




=  eq \f(\r(3),2) +  eq \f(\r(3),2).  eq \f(\r(2),\r(3)) +  eq \f(\r(3),2)  eq \b(\f(\r(2),\r(3)))2 +  eq \f(\r(3),2)  eq \b(\f(\r(2),\r(3)))3 + ... ... ...




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

(avivwUi cÖ_g 16wU c‡`i mgwó = a.  eq \f(1 ( r16,1 ( r) [( r < 1]


=  eq \f(\r(3),2) .  eq \f(1 ( \b(\r(\f(2,3)))16,1 ( \f(\r(2),\r(3))) 


=  eq \f(\r(3),2) (  eq \f(1 ( \f(256,6561),\f(\r(3) ( \r(2),\r(3))) 


=  eq \f(\r(3),2) (  eq \f(\r(3),\r(3) ( \r(2)) (  eq \f(6561 ( 256,6561)


=   eq \f(3,2(\r(3) ( \r(2))) (  eq \f(6305,6561) 


=  eq \f(6305,4374) ( eq \r(3) +  eq \r(2)) (Ans.)
eq \o((((,cÖkœ(68) 2x + 5y = ( 14


4x ( 5y = 17


†Kv‡bv avivi p Zg c` 3p ( 1, †hLv‡b p ( (

(mgwš^Z Aa¨vq 12 I 13

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 3]  
K.
128 + 64 + 32 + .... avivwUi †Kvb c`  eq \f(1,2)?
2
L.
cÖ`Ë mgxKiY †RvUwUi mgvavb Avo¸Yb c×wZ‡Z wbY©q Ki|
4
M.
avivwU wbY©q Ki| avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU bZzb aviv ˆZwi Ki| AZtci bZzb avivwUi cÖ_g 4wU c‡`i mgwó m~‡Îi mvnv‡h¨ wbY©q Ki|
4
68 bs cÖ‡kœi mgvavb
eq \o((,K)
m„Rbkxj 37(K) bs mgvavb `ªóe¨|
eq \o((,L)
cÖ`Ë mgxKiY †RvU:


2x + 5y = ( 14



4x ( 5y = 17


A_©vr 2x + 5y + 14 = 0



4x ( 5y ( 17 = 0


Avo¸Yb c×wZ‡Z cvB,


 eq \f(x,5((17) ( 14((5)) =  eq \f(y,14 ( 4 ( 2((17)) =  eq \f(1,2((5) ( 4 ( 5)

ev,
 eq \f(x,( 85 + 70)  =  eq \f(y,56 + 34) =  eq \f(1,( 10 ( 20)

ev,
 eq \f(x,( 15) =  eq \f(y,90) =  eq \f(1, ( 30)

A_©vr,  eq \f(x,( 15) =  eq \f(1, ( 30) 
Ges  eq \f(y,90) =  eq \f(1,( 30)

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


(
wb‡Y©q mgvavb: (x, y) =  eq \b(\f(1,2) ( ( 3)
eq \o((,M)
mgvšÍi avivi p Zg c` ev mvaviY c`, 3p ( 1 †hLv‡b P ( (

(
1g c` = 3 ( 1 ( 1 = 2



2q c` = 3 ( 2 ( 1 = 5



3q c` = 3 ( 3 ( 1 = 8



4_© c` = 3 ( 4 ( 1 = 11


(
wb‡Y©q aviv: 2 + 5 + 8 + 11 + .....



avivwUi 1g c`, a = 2



mvaviY AšÍi, d = 8 ( 5 = 5 ( 2 = 3


(
bZzb avivi cÖ_g c`, a = 2



mvaviY AbycvZ, r = 3


(
bZzb ¸‡YvËi aviv: a + ar + ar2 + ......




= 2 + 2 ( 3 + 2 ( 32 + .....




= 2 + 6 + 18 + .....


GLv‡b mvaviY AbycvZ, r = 3 > 1


(
cÖ_g PviwU c‡`i mgwó, S =  eq \f(a(rn ( 1),r ( 1)



=  eq \f(2(34 ( 1),3 ( 1)



=  eq \f(2 (81 ( 1),2)



= 80 (Ans.)
eq \o((((,cÖkœ(69) GKwU mgvšÍi avivi cÖ_g 12 c‡`i mgwó 144 Ges cÖ_g 20 c‡`i mgwó 560.
 
[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU ( cÖkœ bs 3]  
K.
cÖ`Ë Z‡_¨i Av‡jv‡K `yBwU mgxKiY MVb Ki|
2
L.
avivwUi cÖ_g 10 c‡`i mgwó wbY©q Ki|
4
M.
avivwUi cÖ_g n c‡`i mgwó 320 n‡j, n Gi gvb wbY©q Ki|
4
69 bs cÖ‡kœi mgvavb
eq \o((,K) + eq \o((,L)
m„Rbkxj 36(L) bs mgvavb `ªóe¨|

AZtci, cÖ_g 10 c‡`i mgwó =  eq \f(10,2) {2(( 10) + (10 ( 1)4} = 80 (Ans.)

eq \o((,M)
cÖkœg‡Z,  eq \f(n,2) {2a + (n ( 1)d} = 320


ev, 
 eq \f(n,2) {2((10) + (n ( 1)4} = 320 [( a = ( 10 Ges d = 4]


ev, 
 eq \f(n,2) (( 20 + 4n ( 4) = 320


ev, 
 eq \f(n,2) ( 4(n ( 6) = 320


ev, 
n2 ( 6n = 160


ev, 
n2 ( 6n – 160 = 0


ev, 
n2 ( 16n + 10n ( 160 = 0


ev, 
n(n ( 16) + 10(n ( 16) = 0


ev, 
(n ( 16)(n + 10) = 0


ev, 
n ( 16 = 0 [n ( ( 10, KviY c`msL¨v FYvÍK n‡Z cv‡i bv]

( 
n = 16 (Ans.)
eq \o((((,cÖkœ(70) 4 + x + y + z + 1024 GKwU ¸‡YvËi aviv Ges Aci GKwU mgvšÍi avivi 1g 10 c‡`i mgwó 155 Ges 1g 20 c‡`i mgwó 610|

(mgwš^Z Aa¨vq 4 I 13

 [eø–-evW© ¯‹zj GÛ K‡jR, wm‡jU ( cÖkœ bs 3]  
K.
ax = b, by = c Ges cz = a n‡j †`LvI †h, xyz = 1
2
L.
DÏxc‡K DwjøwLZ ¸‡YvËi avivwU n‡Z x, y Ges z Gi gvb wbY©q Ki|
4
M.
mgvšÍi avivwUi 30 Zg c` wbY©q Ki|
4
70 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,

ax = b, by = c, cz = a


GLb, cz = a


ev, (by)z = a
[( by = c]


ev, byz = a


ev, (ax)yz = a
[( ax = b]


ev, axyz = a1

( xyz = 1; [ax = ay n‡j x = y hLb a > 0, a ( 1](†`Lv‡bv n‡jv)
eq \o((,L)
†`Iqv Av‡Q, 4 + x + y + z + 1024 ¸‡YvËi aviv|

awi, avivwUi cÖ_g c` a = 4


mvaviY AbycvZ = r


( cÂg c` ar5(1 = 1024



ev,
4r4 = 1024


ev,
r4 = 256


ev,
r4 = (( 4)4


(
r = ( 4

( 
wØZxq c`, x = 4(( 4)2(1 = ( 16



Z…Zxq c`, y = 4 (( 4)3(1 = 64


Ges PZz_© c`, z = 4 (( 4)4(1 = ( 256


(
x, y I z Gi gvb h_vµ‡g ( 16, 64 I ( 256 (Ans.)
eq \o((,M)
m„Rbkxj 9(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(71) 5 + p + q + 320 + … … GKwU aviv|
 
[gva¨wgK I D”P gva¨wgK wkÿv †evW©, h‡kvi ( cÖkœ bs 3]  
K.
23 + 26 + 29 + … … + 83 avivwUi c`msL¨v wbY©q Ki|
2
L.
avivwU ¸‡YvËi n‡j, p I q Gi gvb wbY©q K‡i avivwU wbY©q Ki|
4
M.
avivwU mgvšÍi n‡j, Gi cÖ_g 12wU c‡`i mgwó wbY©q Ki|
4
71 bs cÖ‡kœi mgvavb
eq \o((,K)
cÖ`Ë aviv: 23 + 26 + 29 + … … + 83


cÖ_g c`, a = 23


mvaviY AšÍi, d = 26 ( 23 = 3


awi, avivwUi n-Zg c` = 83


( a + (n ( 1)d = 83


ev, 23 + (n ( 1).3 = 83


ev, (n ( 1)3 = 83 ( 23


ev, n ( 1 =  eq \f(60,3)

ev, n ( 1 = 20


( n = 21


( avivwUi c`msL¨v 21. (Ans.)
eq \o((,L)
cÖ`Ë ¸‡YvËi aviv: 5 + p + q + 320 + … … 

avivwUi cÖ_g c`, a = 5


awi, mvaviY AbycvZ = r


Avgiv Rvwb,

¸‡YvËi avivi n-Zg c` = arn ( 1

( 4 Zg c` = ar4 ( 1 = ar3

( ar3 = 320


ev, 5.r3 = 320


ev, r3 = 64


ev, r3 = 43

( r = 4


( wØZxq c` = p = ar2 ( 1 = 5 ( 4 = 20


Z…Zxq c` = q = ar3 ( 1 = 5 ( 42 = 80


( avivwU: 5 + 20 + 80 + 320 + … … (Ans.)
eq \o((,M)
cÖ`Ë aviv, 5 + p + q + 320 + … … 

avivwU mgvšÍi nIqvq, cÖ_g c`, a = 5


awi, mvaviY AšÍi = d


Avgiv Rvwb,

mgvšÍi avivi n Zg c` = a + (n ( 1)d


( 4 Zg c` = a + (4 ( 1)d


ev, 320 = a + 3d


ev, 320 = 5 + 3.d


ev, 3d = 315


( d = 105


Avgiv Rvwb,

mgvšÍi avivi n c‡`i mgwó, Sn =  eq \f(n,2) {2a + (n ( 1)d}


( 12wU c‡`i mgwó S12 =  eq \f(12,2) {2a + (12 ( 1)d}




= 6{2.5 + 11.105}




= 6{10 + 1155}




= 6 ( 1165




= 6990 (Ans.)

eq \o((((,cÖkœ(72) (i) 1, 2, 3, 4, ......... n µwgK ¯^vfvweK msL¨v|
(ii) a + 1 + b ( 5 ( ......... GKwU mgvšÍi avivi n msL¨K msL¨vi mgwó (  95.
 
[ewikvj wRjv ¯‹zj, ewikvj ( cÖkœ bs 3]  
K.
Abyµg Kx?
2
L.
(i) n‡Z †`LvI †h, n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó 

=  eq \b\bc\{(\f(n(n + 1),2))2 
4
M.
(ii) n‡Z n Gi gvb wbY©q Ki|
4
72 bs cÖ‡kœi mgvavb
eq \o((,K)
Abyµg: hw` KZ¸‡jv ivwk GKwU we‡kl wbq‡g µgvš^‡q Ggbfv‡e mvRv‡bv nq †h cÖ‡Z¨K ivwk Zvi c~‡e©i c` I c‡ii c‡`i mv‡_ m¤úwK©Z _v‡K, Z‡e †mB mvRv‡bv ivwk¸‡jvi †mU‡K Abyµg e‡j|
eq \o((,L)
cvV¨eB‡qi Abykxjbx 13.2 Gi ÔcÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó wbY©qÕ Aby‡”Q` `ªóe¨| c„ôv-258
eq \o((,M)
(ii) bs DÏxcK Abymv‡i,

a + 1 + b ( 5 ( ............... mgvšÍi avivwUi n msL¨K 

msL¨vi mgwó ( 95


mgvšÍi aviv e‡j,

b ( 1 = ( 5 ( b


ev, 2b = ( 5 + 1


( b = ( 2


( mvaviY AšÍi, d = b ( 1 = ( 2 ( 1 = ( 3


Avevi, d = 1 ( a


ev, ( 3 = 1 ( a


ev, a = 4


( avivwU 4 + 1 ( 2 ( 5 ...........


avivwUi n msL¨K c‡`i mgwó n‡e


 eq \f(n,2) {2 ( 4 + (n ( 1) ( (( 3)}



=  eq \f(n,2) (8 ( 3n + 3)



=  eq \f(n,2) (11 ( 3n)


kZ©g‡Z,


 eq \f(n,2) (11 ( 3n) = ( 95


ev 11n ( 3n2 = ( 190


ev, 3n2 ( 11n ( 190 = 0


ev, 3n2 ( 30n + 19n ( 190 = 0


ev, 3n(n ( 10) + 19(n ( 10) = 0


ev, (n ( 10) (3n + 19) = 0


n FYvÍK n‡Z cv‡i bv e‡j, 3n + 19 ( 0


( n ( 10 = 0


ev, n = 10


( n = 10 (Ans.)
eq \o((((,cÖkœ(73) GKwU mgvšÍi avivi 12Zg c` 77 Ges 19 Zg c` 91|

(mgwš^Z Aa¨vq 5 I 13
 
[ewikvj miKvwi evwjKv D”P we`¨vjq, ewikvj ( cÖkœ bs 3]  
K.
 eq \f(x ( 2,x ( 1) = 2 (  eq \f(1,x ( 1) mgxKiYwUi mgvavb †mU wbY©q Ki|
2
L.
avivwU wbY©q K‡i 15Zg c` wbY©q Ki|
4
M.
avivwUi †kl c` 149 n‡j, mgwó wbY©q Ki|
4
73 bs cÖ‡kœi mgvavb
eq \o((,K)
†`Iqv Av‡Q,  eq \f(x – 2,x – 1) = 2 –  eq \f(1,x – 1) 

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


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


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


ev, 
1 = 2


wKšÍy GwU m¤¢e bq| 

myZivs, cÖ`Ë mgxKi‡Yi †Kv‡bv mgvavb †bB| 

( wb‡Y©q mgvavb †mU: s = (
eq \o((,L)
g‡b Kwi,

avivwUi cÖ_g c` = a


mvaviY AšÍi = d

(
 12 Zg c` = a + (12 ( 1)d



= a + 11d


Ges 19 Zg c` = a + (19 ( 1)d = a + 18d


kZ©g‡Z, 


a + 11d = 77 ...........(i)



a + 18d = 91 ............(ii)


(ii) n‡Z (i) we‡qvM K‡i cvB,


a + 18d = 91 



a + 11d = 77


     (()   (()    (()


7d = 14


( 
d = 2


d Gi gvb (i) bs G ewm‡q,


a + 11 ( 2 = 77


ev, 
a + 22 = 77


( 
a = 55


( wb‡Y©q mgvšÍi aviv: a + (a + d) + (a + 2d) + ......




= 55 + (55 + 2) + (55 + 4) + .....




= 55 + 57 + 59 + ...... (Ans.)


15Zg c` = a + (15 ( 1)d



= 55 + 14 ( 2 = 83 (Ans.)
eq \o((,M)
ÔLÕ n‡Z cvB,

cÖ_g c`, a = 55


mvaviY AšÍi, d = 2


awi, †kl c` = n Zg c`

( n Zg c` = 55 + (n ( 1) 2


= 55 + 2n ( 2 = 2n + 53


kZ©g‡Z 2n + 53 = 149


ev,  2n = 96


( n = 48


( avivwUi c` msL¨v, n = 48


( avivwUi mgwó, s =  eq \f(n,2) {2a + (n ( 1)d}



=  eq \f(48,2) {2 ( 55 + (48 ( 1)2}



= 24{110 + 94}



= 4896 (Ans.)
eq \o((((,cÖkœ(74) †Kv‡bv mgvšÍi avivi `yBwU wbw`©ó c`, l Zg c` l 2 Ges k Zg c` k2| 
[wc‡ivRcyi miKvwi evwjKv D”P we`¨vjq, wc‡ivRcyi ( cÖkœ bs 3]  
K.
avivwUi cÖ_g c` a Ges mvaviY AšÍi d n‡j DÏxc‡Ki Av‡jv‡K `yBwU mgxKiY MVb Ki|
2
L.
avivwUi (l + k) Zg c` wbY©q Ki|
4
M.
cÖgvY Ki †h, avivwUi cÖ_g (l + k) msL¨K c‡`i mgwó  eq \f(l + k,2) 

(l2 + k2 + l + k)
4
74 bs cÖ‡kœi mgvavb
eq \o((,K) Avgiv Rvwb,

mgvšÍi avivi cÖ_g c` a Ges mvaviY AšÍi d n‡j,

l Zg c` = a + (l ( 1)d

Ges k Zg c` = a + (k ( 1) d.

cÖkœg‡Z,


a + (l ( 1)d = l2 ... ... (i)



a + (k ( 1) d = k2 ... ... (ii) (Ans.)
eq \o((,L) (i) bs †_‡K (ii) we‡qvM K‡i

a + (l ( 1)d ( a ( (k ( 1) d = l2 ( k2

ev, d(l ( 1 ( k + 1) = l2 ( k2

ev, d(l ( k) = (l + k) (l ( k)

( d = l + k.

( avivwUi (l + k) Zg c`


= a + (l + k ( 1)d



= a + (l ( 1)d + kd



= l2 + k(l + k)



= l2 + lk + k2. (Ans.)
eq \o((,M) (i) bs G d Gi gvb ewm‡q cvB,

a + (l ( 1) (l + k) = l2

ev, a + l2 + lk ( l ( k = l2

( a = l + k ( lk

Avgiv Rvwb,


mgvšÍi avivi cÖ_g n msL¨K c‡`i mgwó


s =  eq \f(n,2) (a + p)

†hLv‡b p †klc`|

( cÖ`Ë avivwUi cÖ_g (l + k) msL¨K c‡`i mgwó 


=  eq \f(l + k,2)  {a + (l + k) Zg c`}


=  eq \f(l + k,2)  {a + l2 + lk + k2}  [ÔLÕ †_‡K cvB]


=  eq \f(l + k,2)  {l + k ( lk + l2 + lk + k2}  [gvb ewm‡q]


=  eq \f(l + k,2)  (l2 + k2 + l + k) (cÖgvwYZ)
eq \o((((,cÖkœ(75) (i)  eq \f(a3 + b3,a ( b + c) = a(a + b)

(ii) 7 + 12 + 17 + .........
(mgwš^Z Aa¨vq 11 I 13

[knx` cywjk ¯§„wZ K‡jR, XvKv ( cÖkœ bs 3]  
K.
(i) bs n‡Z †`LvI †h, a, b, c µwgK mgvbycvZx|
2
L.
ÔKÕ n‡Z cÖgvY Ki †h, a ( 2b + c =  eq \f((a – b)2,a) =  eq \f((b ( c)2,c) .
4
M.
(ii) bs avivi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv ˆZwi K‡i 1g 10wU c‡`i mgwó wbY©q Ki|
4
75 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-7 `ªóe¨| c„ôv-212
eq \o((,L) 
Aa¨vq-11 Gi m„Rbkxj 11(M) bs mgvavb `ªóe¨| c„ôv-281
eq \o((,M)
(ii) bs avivwU 7 + 12 + 17 + .............



1g c`, a = 7



mvaviY AšÍi, d = 12 ( 7 = 5


myZivs, ¸‡YvËi avivi, 1g c`, a = 7



mvaviY AbycvZ, r = 5


¸‡YvËi avivi 1g 10wU c‡`i mgwó,


S10 =  eq \f(a(r10 ( 1),r ( 1) 


=  eq \f(7(510 ( 1),5 ( 1) 


=  eq \f(7,4) (510 ( 1)



= 17089842 (Ans.)
eq \o((((,cÖkœ(76) (i)  eq \f(1,\r(5)) ( 1 +  eq \r(5)  ......... GKwU ¸‡YvËi aviv|
(ii) GKwU mgvšÍi avivi p Zg c` q Ges q Zg c` p|

[evÇv AvjvZz‡bœQv D”P gva¨wgK we`¨vjq, XvKv ( cÖkœ bs 3]  
K.
1 + 2 + 3 + 4 + ........ + 99 = KZ?
2
L.
¸‡YvËi avivwUi †Kvb c` 625 eq \r(5) ?
4
M.
mgvšÍi avivwUi p + q ( 1 Zg c` KZ?
4
76 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-13.1 Gi D`vniY-4 `ªóe¨| c„ôv-253
eq \o((,L) 
m„Rbkxj 24(L) bs mgvavb `ªóe¨|
eq \o((,M)
m„Rbkxj 40(M) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(77) 1 +  eq \f(1,3) +  eq \f(1,9) +  eq \f(1,27) + ..... GKwU ¸‡YvËi aviv|

[G †K ¯‹zj GÛ K‡jR, XvKv ( cÖkœ bs 3]  
K.
avivwUi mvaviY AbycvZ KZ?
2
L.
avivwUi 1g mvZwU c‡`i mgwó wbY©q Ki|
4
M.
cÖ`Ë avivi 1g c`‡K 1g c` Ges mvaviY Abycv‡Zi wecixZ msL¨v‡K mvaviY AšÍi a‡i GKwU bZzb aviv ˆZwi Ki Ges cÖvß avivwUi 30wU c‡`i mgwó wbY©q Ki|
4
77 bs cÖ‡kœi mgvavb
eq \o((,K) 
cÖ`Ë ¸‡YvËi aviv,


1 +  eq \f(1,3) +  eq \f(1,9) +  eq \f(1,27) + ......


mvaviY AbycvZ, r =  eq \f(1,3) ( 1 =  eq \f(1,3)  (Ans.)
eq \o((,L) 
m„Rbkxj 46(M) bs mgvavb `ªóe¨|
eq \o((,M)
cÖ`Ë avivi cÖ_g c`, a = 1


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

( wb‡Y©q avivi mvaviY AšÍi, d =  eq \f(1,\f(1,3)) = 3


( wb‡Y©q avivi cÖ_g c`, a = 1



wØZxq c` = a + d = 1 + 3 = 4



Z…Zxq c` = a + 2d = 1 + 6 = 7



PZz_© c` = a + 3d = 1 + 9 = 10


( wb‡Y©q mgvšÍi aviv: 1 + 4 + 7 + 10 + ..... (Ans.)


mgvšÍi avivi cÖ_g n c‡`i mgwó,


Sn =  eq \f(n,2) {2a + (n ( 1)d}


( avivwUi cÖ_g 30wU c‡`i mgwóZ,


S30 =  eq \f(30,2) {2 ( 1 + (30 ( 1)3}



= 15 {2 + 87}



= 1335 (Ans.)
eq \o((((,cÖkœ(78) GKwU mgvšÍi avivi cÖ_g c` 3 Ges mvaviY AšÍi 4| Avevi, GKwU ¸‡YvËi avivi cÂg c` 3 eq \r(3)  Ges Aóg c` ( 27|

[Gm Gg g‡Wj miKvwi D”P we`¨vjq, †MvcvjMÄ ( cÖkœ bs 3]  
K.
5 + b + 17 mgvšÍi avivfz³ n‡j, b Gi gvb †ei Ki|
2
L.
DÏxc‡Ki mgvšÍi avivwUi n msL¨K c‡`i mgwó 1830 n‡j, n Gi gvb †ei Ki|
4
M.
DÏxc‡Ki ¸‡YvËi avivwUi 12 Zg c` wbY©q Ki|
4
78 bs cÖ‡kœi mgvavb
eq \o((,K) 
avivwU mgvšÍi nIqvq mvaviY AšÍi GKB _vK‡e|

( mvaviY AšÍi = b ( 5 = 17 ( b



ev, b + b = 17 + 5



ev, 2b = 22



ev, b =  eq \f(22,2) 


( b = 11  (Ans.)
eq \o((,L) 
†`Iqv Av‡Q,


mgvšÍi avivwUi cÖ_g c`, a = 3



mvaviY AšÍi, d = 4


Avgiv Rvwb,


mgvšÍi avivi n msL¨K c‡`i mgwó,


S =  eq \f(n,2)  {2a + (n ( 1)d}


cÖkœg‡Z, 1830 =  eq \f(n,2) {2 ( 3 + (n ( 1)4}


ev, n(6 + 4n ( 4) = 3660



ev, 4n2 + 2n ( 3660 = 0



ev, 2n2 + n ( 1830 = 0



ev, 2n2 + 61n ( 60n ( 1830 = 0



ev, n(2n + 61) ( 30(2n + 61) = 0



ev, (2n + 61) (n ( 30) = 0



( n = 30, (  eq \f(61,2) 

†h‡nZz c‡`i msL¨v fMœvsk ev FYvÍK n‡Z cv‡i bv|

myZivs n ( (  eq \f(61,2) 

( n = 30  (Ans.)
eq \o((,M)
m„Rbkxj 63(L) bs mgvavb `ªóe¨|

AZtci, ¸‡YvËi avivwUi 12 Zg c`,


ar12 ( 1 = ar11


=  eq \f(1,\r(3)) (  eq \b(( \r(3))11 


= (  eq \f(1,\r(3)) (  eq \b(\r(3))11 


= (  eq \b(\r(3))10 


= (  eq \b\bc\{(\b(\r(3))2)5 


= ( 35


= ( 243  (Ans.)
eq \o((((,cÖkœ(79) 11 + 9 + 7 + 5 + 3 + ........ GKwU mgvšÍi aviv|

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi ( cÖkœ bs 2]  
K.
avivwUi 15 Zg c` wbY©q Ki|
2
L.
avivwUi cÖ_g n msL¨K c‡`i mgwó (253 n‡j, n Gi gvb wbY©q Ki|
4
M.
avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i MwVZ ¸‡YvËi avivi 1g `kwU c‡`i mgwó wbY©q Ki|
4
79 bs cÖ‡kœi mgvavb
eq \o((,K) 
†`Iqv Av‡Q,


cÖ_g c`, a = 11



mvaviY AšÍi, d = ( 2


GLb,


n Zg c` = a + (n ( 1)d


( avivwUi 15 Zg c` = 11 + (15 ( 1) ( (( 2)



= 11 + 14 (( 2)



= 11 ( 28



= ( 17  (Ans.)
eq \o((,L) 
Avgiv Rvwb,


mgvšÍi avivi cÖ_g n msL¨K c‡`i mgwó,


Sn =  eq \f(n,2) {2a + (n ( 1)d}


kZ©g‡Z,  eq \f(n,2) {2.11 + (n ( 1) (( 2)} = ( 253



ev,  eq \f(n,2) {22 ( 2n + 2) = ( 253



ev,  eq \f(n,2) (24 ( 2n) = ( 253



ev, n(12 ( n) = ( 253



ev, 12n ( n2 + 253 = 0



ev, n2 ( 12n ( 253 = 0



ev, n2 ( 23n + 11n ( 253 = 0



ev, n(n ( 23) + 11(n ( 23) = 0



ev, (n ( 23) (n + 11) = 0



( n ( 23 = 0   A_ev, n + 11 = 0



( n = 23              ( n = ( 11



( n Gi gvb 23|

n = ( 11 MÖnY‡hvM¨ bq KviY c`msL¨v FYvÍK n‡Z cv‡i bv| (Ans.)

eq \o((,M)
kZ©vbymv‡i,

¸‡YvËi avivwUi cÖ_g c`, a = 11


mvaviY AbycvZ, r = ( 2 < 1


( ¸‡YvËi avivwUi cÖ_g 10wU c‡`i mgwó


=  eq \f(a(1 ( rn),1 ( r) 


=  eq \f(11{1 ( (( 2)10},1 ( (( 2)) 


=  eq \f(11{1 ( 1024},1 + 2) 


=  eq \f(11 ( (( 1023),3) 


= ( 3751  (Ans.)
eq \o((((,cÖkœ(80)  eq \f(1,\r(5))  ( 1 +  eq \r(5) .......

[Kv‡j±‡iU cvewjK ¯‹zj GÛ K‡jR, bxjdvgvix ( cÖkœ bs 3]  
K.
avivwUi 6 Zg c` KZ?
2
L.
avivwUi †Kvb c` ( 625
4
M.
avivwUi n c‡`i mgwó  eq \f(( 624,5 + \r(5))  n‡j n Gi gvb wbY©q Ki|
4
80 bs cÖ‡kœi mgvavb
eq \o((,K) 
avivwUi cÖ_g c`, a =  eq \f(1,\r(5)) 

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

( avivwUi n Zg c` = arn ( 1

( avivwUi 6 Zg c` =  eq \f(1,\r(5)) 

 eq \b(( \r(5))6 ( 1 


=  eq \f(1,\r(5)) 

 eq \b(( \r(5))5 


=  eq \f(1,\r(5)) 

eq \b(( 25\r(5)) 


= ( 25 (Ans.)
eq \o((,L) 
g‡b Kwi, 


avivwUi n Zg c` = ( 625

ev,
arn(1 = ( 625

ev,
 eq \f(1,\r(5)) ((  eq \r(5))n(1 = ( 625

ev,
((  eq \r(5))n(1 = ( 625 eq \r(5)

ev,
((  eq \r(5))n(1 = ((  eq \r(5))9

ev,
n ( 1 = 9


ev,
n = 10


myZivs 10 Zg c` ( 625 (Ans.)
eq \o((,M) 
avivwUi n c‡`i mgwó = 5) eq \f(( 624,5 + ) 


ev,
 eq \f(a(1 ( rn),1 ( r)  = 5) eq \f(( 624,5 + ) 


ev,
1,\r(5))  eq \f({1 ( ((  eq \r(5))n},1 ( ((  eq \r(5))) 
 = 5) eq \f(( 624,5 + ) 


ev,
5) eq \f(1 ( (( )n, eq \r(5)(1 +  eq \r(5))) 
 = 5) eq \f(( 624,5 + ) 


ev,
1 ( (( eq \r(5))n = ( 624


ev,
( (( eq \r(5))n = ( 624 ( 1

ev,
((  eq \r(5))n = 625

ev,
((  eq \r(5))n = ((  eq \r(5))8

ev,
n = 8 (Ans.)
eq \o((((,cÖkœ(81)  eq \f(1,\r(3)) ( 1 +  eq \r(3) + ........ GKwU ¸‡YvËi aviv Ges 
P =  eq \f(2m + 1,(2m)m ( 1) ; Q =  eq \f(4m + 1,(2m + 1)m ( 1) 
(mgwš^Z Aa¨vq 4, 11 I 13

[Kzwgjøv nvB ¯‹zj, Kzwgjøv ( cÖkœ bs 3]  
K.
a t b = b t c n‡j, †`LvI †h,  eq \f(a,c) =  eq \f(a2 + b2,b2 + c2) 
2
L.
avivwUi †Kvb c` 27 eq \r(3) ?
4
M.
cÖgvY Ki †h, P ( Q =  eq \f(1,4) 
4
81 bs cÖ‡kœi mgvavb
eq \o((,K) 
cvV¨eB‡qi Abykxjbx-11.1 Gi D`vniY-11(K) bs `ªóe¨| c„ôv-214
eq \o((,L) 
avivwUi cÖ_g c`, a =  eq \f(1,\r(3)) 

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

awi, avivwUi n Zg c` = 27 eq \r(3) 


( arn ( 1 = 27 eq \r(3) 


ev,  eq \f(1,\r(3)) 

 eq \b(( \r(3))n ( 1 = 27 eq \r(3) 


ev,  eq \b(( \r(3))n ( 1 = 81



ev,  eq \b(( \r(3))n ( 1 =  eq \b(( \r(3))8 


( n ( 1 = 8



( n = 9


( avivwUi 9 Zg c` 27 eq \r(3)  (Ans.)
eq \o((,M)
†`Iqv Av‡Q,


P =  eq \f(2m + 1,(2m)m ( 1) Ges


Q =  eq \f(4m + 1,(2m + 1)m ( 1) 

( P ( Q =  eq \f(2m + 1,(2m)m ( 1) (  eq \f(4m + 1,(2m + 1)m ( 1) 


=  eq \f(2m + 1,2m2 ( m) (  eq \f(2m2 ( 1,(22)m + 1) 


=  eq \f(2m + 1,2m2 ( m) (  eq \f(2m2 ( 1,22m + 2) 


= 2m + 1 ( m2 + m ( 2m2 ( 1 ( 2m ( 2 



= 22m + 1 ( m2 + m2 ( 3 ( 2m



= 2( 2

( P ( Q =  eq \f(1,4)  (cÖgvwYZ)
eq \o((((,cÖkœ(82) GKwU mgvšÍi avivi mßg c` 34 Ges 15 Zg c` 74 Ges Aci GKwU ¸‡YvËi avivi PZz_© c`  eq \f(2,3\r(2))  Ges `kg c`  eq \f(8\r(2),84)

[eywoPs Avb›` cvBjU miKvwi D”P we`¨vjq, Kzwgjøv ( cÖkœ bs 3]  
K.
22 + 42 + 62 + ......... + 302 = KZ?
2
L.
mgvšÍi avivwU wbY©q Ki|
4
M.
¸‡YvËi avivwUi mßg c` wbY©q Ki|
4
82 bs cÖ‡kœi mgvavb
eq \o((,K) 
22 + 42 + 62 + ........ + 302

= (2.1)2 + (2.2)2 + (2.3)2 + ....... + (2.15)2

= 22 (12 + 22 + 32 + ...... + 152) .........(i)


Avgiv Rvwb,


cÖ_g n msL¨K ¯^vfvweK msL¨vi e‡M©i mgwó,


Sn =  eq \f(n(n + 1) (2n + 1),6) 

( 12 + 22 + 32 + .......... + 152 =  eq \f(15(15 + 1) (2.15 + 1),6) 


=  eq \f(15.16.31,6) 


= 1240


( wb‡Y©q mgwó = 22 ( 1240 = 4960  (Ans.)
eq \o((,L) 
awi, mgvšÍi avivwUi cÖ_g c` a Ges mvaviY AšÍi d

Avgiv Rvwb, mgvšÍi avivi n Zg c`


= a + (n ( 1)d


( mßg c` = a + (7 ( 1)d = a + 6d


Ges 15 Zg c` = a + (15 ( 1) d = a + 14d


cÖkœg‡Z,


a + 14d = 74 ... ... ... (i)



a + 6d = 34 ... ... ... (ii)


     (()   (()   (()



    8d = 40



ev, d =  eq \f(40,8) = 5


(i) bs mgxKi‡Y d = 5 ewm‡q,


a + 14.5 = 74



ev, a + 70 = 74



( a = 4 = cÖ_g c`

( mgvšÍi avivwU wbæiƒc:


4 + 9 + 14 + 19 + 24 + 29 + 34 + ....... (Ans.)
eq \o((,M)
awi, ¸‡YvËi avivwUi cÖ_g c` a



Ges mvaviY AbycvZ r


Avgiv Rvwb,


¸‡YvËi avivi n Zg c` = arn ( 1 


( avivwUi PZz_© c` = ar4 ( 1 = ar3


Ges `kg c` = ar10 ( 1 = ar9

cÖkœg‡Z, ar9 =  eq \f(8\r(2),84) ... ... ... (i)


Ges ar3 =  eq \f(2,3\r(2)) ... ... ...(ii)


(i) bs mgxKiY‡K (ii) bs Øviv fvM K‡i,


 eq \f(ar9,ar3) =  eq \f(8\r(2),84) (  eq \f(3\r(2),2) 


ev, r6 =  eq \f(2,7) ... ... ... (iii)



ev, (r6)eq \s\up6(\f(1,2)) =  eq \b(\f(2,7))\s\up6(\f(1,2)) 


( r3 =  eq \f(\r(2),\r(7)) 

(ii) bs mgxKi‡Y r3 Gi gvb ewm‡q,


a .  eq \f(\r(2),\r(7)) =  eq \f(2,3\r(2)) 


ev, a =  eq \f(2,3\r(2)) (  eq \f(\r(7),\r(2)) 


=  eq \f(\r(7),3) 

( ¸‡YvËi avivwUi mßg c` = ar7 ( 1


= ar6


=  eq \f(\r(7),3) (  eq \f(2,7)    [(iii) †_‡K gvb ewm‡q]


=  eq \f(2,3\r(7))  (Ans.)
eq \o((((,cÖkœ(83) GKwU mgvšÍi avivi 15 Zg c` 73 Ges 20 Zg c` 98| Aci GKwU ¸‡YvËi aviv  eq \r(2) + x + y + z +  eq \f(1,2\r(2)) |

[ev›`ievb K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, ev›`ievb ( cÖkœ bs 3]  
K.
mgvšÍi avivwUi 1g c` a I mvaviY AšÍi d a‡i `yBwU mgxKiY MVb Ki|
2
L.
mgvšÍi avivwUi 25 Zg c` wbY©q Ki|
4
M.
x, y I z Gi gvb wbY©q Ki|
4
83 bs cÖ‡kœi mgvavb
eq \o((,K) 
g‡bKwi,


avivwUi cÖ_g c` = a



Ges mvaviY AšÍi = d


( avivwUi 15 Zg c`, a + (15 ( 1)d = 73



( a + 14d = 73  ... ... ... (i)


Ges avivwUi 20 Zg c`, a + (20 ( 1)d = 98



( a + 19d = 98 ... ... ... (ii)
eq \o((,L) 
ÔKÕ n‡Z cvB,


a + 14d = 73 ... ... ... (i)



a + 19d = 98 ... ... ... (ii)


(ii) †_‡K (i) we‡qvM K‡i cvB,


19d ( 14d = 98 ( 73



ev, 5d = 25



( d = 5


(i) bs †_‡K,


a + 14 ( 5 = 73



( a = 73 ( 70 = 3


( avivwUi 25 Zg c` = a + (25 ( 1)d



= 3 + 24 ( 5



= 123  (Ans.)
eq \o((,M)
†`Iqv Av‡Q, ¸‡YvËi aviv,  eq \r(2) + x + y + z +  eq \f(1,2\r(2)) 

awi, avivwUi cÖ_g c`, a =  eq \r(2) 

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

( avivwUi cÂg c` = ar5 ( 1


=  eq \r(2) 

 eq \b(\f(x,\r(2)))4 


=  eq \f(x4,2\r(2)) 

(  eq \f(x4,2\r(2)) =  eq \f(1,2\r(2)) 

ev, x4 = 1


( x = 1


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

( 3q c`, y = ar3 ( 1


=  eq \r(2) .  eq \b(\f(1,\r(2)))2 


=  eq \f(\r(2),\r(2) . \r(2)) 


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

4_© c`, z =  eq \r(2) .  eq \b(\f(1,\r(2)))4 ( 1 


=  eq \f(\r(2),2\r(2)) 


=  eq \f(1,2) 

( x, y I z Gi gvb h_vµ‡g 1,  eq \f(1,\r(2)) I  eq \f(1,2)  (Ans.)
eq \o((((,cÖkœ(84) (i) a, b, c µwgK mgvbycvZx|
(ii) 3 + 6 + 9 + 12 + .........
(mgwš^Z Aa¨vq 4, 11 I 13

[KvbvBNvU miKvwi D”P we`¨vjq, wm‡jU ( cÖkœ bs 3]  
K.
2x + 21 ( x = 3 n‡j x Gi gvb wbY©q Ki|
2
L.
(i) bs Gi mvnv‡h¨ †`LvI †h, a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3
4
M.
(ii) bs G avivwUi n msL¨K c‡`i mgwó 630 n‡j n Gi gvb wbY©q Ki|
4
84 bs cÖ‡kœi mgvavb
eq \o((,K) 
2x + 21–x = 3

ev, 2x +  eq \f(21,2x) = 3


ev,  a +  eq \f(2,a) = 3 [2x = a a‡i]

ev,  eq \f(a2 + 2,a) = 3


ev, a2 + 2 = 3a


ev, a2 – 3a + 2 = 0


ev, a2 – 2a – a + 2 = 0


ev, a(a ( 2) – 1(a – 2) = 0


ev, (a – 2) (a – 1) = 0


nq, a – 2 = 0     A_ev, a – 1 = 0


ev, a = 2                  ev, a = 1


ev, 2x = 21               ev, 2x = 20  [a Gi gvb ewm‡q]

( x = 1
                  ( x = 0; 


( x = 0, 1 (Ans.)
eq \o((,L) 
Aa¨vq-11 Gi m„Rbkxj-11(L) bs mgvavb `ªóe¨| c„ôv-281
eq \o((,M)
m„Rbkxj 8(L) bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(85) (i) 7 + p + q + s + 16807 + ...... GKwU ¸‡YvËi aviv|
(ii) 7 + 12 + 17 + 22 + ..........

[b¨vPv‡ij M¨vm dvwU©jvBRvi d¨v±wi ¯‹zj, wm‡jU ( cÖkœ bs 3]  
K.
cÖ_g 50wU ¯^vfvweK msL¨vi mgwó wbY©q K‡iv|
2
L.
p, q, s Gi gvb wbY©q Ki|
4
M.
(ii) bs avivwUi cÖ_g n msL¨K c‡`i mgwó 1090 n‡j, n Gi gvb wbY©q Ki|
4
85 bs cÖ‡kœi mgvavb

m„Rbkxj 7bs mgvavb `ªóe¨|
eq \o((((,cÖkœ(86) GKwU mgvšÍi avivi 7 Zg c` 34 Ges 13 Zg c` 64 Avevi GKwU ¸‡YvšÍi avivi 6ô c` 96 Ges `kg c` 1536|

[miKvwi Gm wm evwjKv D”P we`¨vjq, mybvgMÄ ( cÖkœ bs 3]  
K.
12 + 22 + 32 + 42 + ........... + 122 = KZ?
2
L.
mgvšÍi avivwU wbY©q Ki|
4
M.
¸‡YvËi avivwUi n msL¨K c‡`i mgwó 3069 n‡j n Gi gvb wbY©q Ki|
4
86 bs cÖ‡kœi mgvavb
eq \o((,K) 
Avgiv Rvwb,

12 + 22 + 32 + .............. + n2 =  eq \f(n(n + 1) (2n + 1),6) 

myZivs, 12 + 22 + 32 + ............... + 122 =  eq \f(12(12 + 1) (24 + 1),6) 


= 650  (Ans.)
eq \o((,L) 
Avgiv Rvwb,


†Kv‡bv mgvšÍi avivi 1g c` a


mvaviY AšÍi d n‡j,


n Zg c` = a + (n ( 1)d


( 7 Zg c` = a + (7 ( 1)d = 34



ev, a + 6d = 34 ... ... ... (i)

Ges 13 Zg c` = a + (13 ( 1)d = 64



ev, a + 12d = 64 ... ... ... (ii)


(ii) ( (i) n‡Z cvB,


6d = 30



( d = 5


d Gi gvb (i) bs G ewm‡q cvB,


a + 6 ( 5 = 34



ev, a = 34 ( 30 = 4


( avivwUi 1g c`, a = 4



2q c`, a + d = 4 + 5 = 9



3q c`, a + 2d = 4 + 10 = 14



4_© c`, a + 3d = 4 + 15 = 19


( avivwU, 4 + 9 + 14 + 19 + .........
eq \o((,M)
awi, ¸‡YvËi avivwUi 1g c` a


mvaviY AbycvZ r


myZivs, n Zg c` = arn ( 1

( 6ô c`, ar6 ( 1 = 96


ev, ar5 = 96 ... ... ... (i)


Ges 10g c`, ar10 ( 1 = 1536



ev, ar9 = 1536 ... ... ... (ii)


GLb, (ii) ( (i) n‡Z cvB,


 eq \f(ar9,ar5) =  eq \f(1536,96) 


ev, r4 = 16 = 24


( r = 2


r Gi gvb (i) bs G ewm‡q cvB,


a.(2)5 = 96



ev, 32a = 96



( a = 3


GLb, ¸‡YvËi avivwUi n msL¨K c‡`i mgwó,


Sn =  eq \f(a(rn ( 1),r ( 1) 


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


= 3(2n ( 1)


kZ©g‡Z, 3(2n ( 1) = 3069



ev, 2n ( 1 = 1023



ev, 2n = 1024 = 210


( n = 10  (Ans.)
eq \o((((,cÖkœ(87) (i) a2 (  eq \f(2a,x) + 1 = 0

(ii) GKwU mgvšÍi avivi cÖ_g 12 c‡`i mgwó 144 Ges cÖ_g 20 c‡`i mgwó 560.
(mgwš^Z Aa¨vq 11 I 13

[wc‡ivRcyi miKvwi D”P we`¨vjq, wc‡ivRcyi ( cÖkœ bs 3]  
K.
128 + 64 + 32 + ........ avivwUi beg c` wbY©q Ki|
2
L.
(i) n‡Z †`LvI †h, a =  eq \f(\r(1 + x) + \r(1 ( x),\r(1 + x) ( \r(1 ( x)) |
4
M.
(ii) n‡Z cÖ_g 6 c‡`i mgwó wbY©q Ki|
4
87 bs cÖ‡kœi mgvavb
eq \o((,K) 
avivwUi cÖ_g c`, a = 128


mvaviY AbycvZ, r =  eq \f(64,128) =  eq \f(32,64) =  eq \f(1,2) 

( n Zg c` = arn ( 1

( beg c` = ar9 ( 1 = 128 (  eq \b(\f(1,2))8 


= 128 (  eq \f(1,256) 


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

a2 – eq \f(2a,x) + 1 = 0


ev, a2 + 1 = eq \f(2a,x)

ev, eq \f(a2 + 1,2a) = eq \f(1,x)

ev, eq \f(a2 + 1 + 2a,a2 + 1 – 2a) = eq \f(1+ x,1 – x)
[†hvRb-we‡qvRb K‡i]

ev, eq \f((a + 1)2,(a – 1)2) = eq \f(1 + x,1 – x)

ev, eq \f(a + 1,a – 1) = eq \f(\r(1 + x),\r(1 – x))  [eM©g~j K‡i]

ev, eq \f(a + 1 + a –1,a + 1 – a + 1) = eq \f(\r(1 + x) + \r(1 – x),\r(1 + x) – \r(1 – x))  [†hvRb-we‡qvRb K‡i]

ev,
eq \f(2a,2) = eq \f(\r(1 + x) + \r(1 – x),\r(1 + x) – \r(1 – x)) 


( a = eq \f(\r(1 + x) + \r(1 – x),\r(1 + x) – \r(1 – x)) (†`Lv‡bv n‡jv)
eq \o((,M)
m„Rbkxj 36(L) bs mgvavb `ªóe¨|
Aa¨vq 13: mmxg aviv
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