
9.1 lexz voyksdu  (Overview)

vuqØe ls gekjk rkRi;Z gS] fdlh fu;ekuqlkj la[;kvksa dk ,d fuf'pr Øe esa foU;klA vuqØe
osQ inksa dks ge a

1
, a

2
, a

3
, ... , bR;kfn ls fufnZ"V djrs gSa ftlesa inkad in dh fLFkfr dks fufnZ"V

djrs gSaA
mi;qZDr osQ lanHkZ esa vuqØe dks fdlh leqPp; X esa ( )

n
f n t n= ∀ ∈ N }kjk ifjHkkf"kr

izfrfp=k.k vFkok iQyu f : N → X osQ :i esa le>k tk ldrk gSA f  dk izkar izkÑr la[;kvksa dk
leqPp; vFkok mileqPp; gS tks inksa dh fLFkfr dks fufnZ"V djrk gSA ;fn inksa osQ eku dks fufnZ"V
djus okyk bldk ifjlj okLrfod la[;kvksa  dk mileqPp; R gS rks ;g okLrfod vuqØe dgykrk gSA

inksa dh la[;k osQ vuqlkj vuqØe ifjfer vFkok vifjfer gksrk gSA gessa ;g vk'kk ugha djuh
pkfg, fd vuqØe osQ in fdlh fof'k"V lw=k ls gh vo'; iznÙk gksaxsA

;|fi ge inksa dks izkIr djus osQ fy, fdlh lS¼kfUrd i¼fr vFkok fu;e dh vk'kk djrs gSaA
eku yhft,] a

1
, a

2
, a

3
, ... , vuqØe gSa] rc] O;atd  a

1
 + a

2
 + a

3
 + ... fn, gq, vuqØe ls tqM+h

gqbZ Js.kh dgykrh gSA fn, gq, vuqØe osQ ifjfer vFkok vifjfer gksus osQ vuqlkj Js.kh Hkh ifjfer
vFkok vifjfer gksrh gSA
fVIi.kh% Js.kh dk mi;ksx djus ij ;g fu:fir ;ksx dk cksèk djkrk gS u fd Lo;a ;ksx dkA fuf'pr iSVuks±
dk vuqlj.k djus okys vuqØe Js.kh dgykrs gSaA Js.kh esa izFke in osQ vfrfjDr izR;sd in ,d fuf'pr rjhosQ
ls izxfr djrk gSA
9.1.1   lekarj Js<+h (A.P.)

lekarj Js.kh ,d ,slk vuqØe gS ftlesa izFke in osQ vfrfjDr izR;sd in mlls iwoZ in esa ,d
fuf'pr la[;k (èkukRed vFkok ½.kkRed) tksM+us ij izkIr gksrk gSA

vr% dksbZ vuqØe a
1
, a

2
, a

3
 ... a

n
 ... ,d lekarj Js.kh dgykrk gS ;fn mlesa a

n + 1
= a

n
 + d

n ∈ N, blesa d lekarj Js.kh dk lkoZ varj dgykrk gSA lkekU;r% lekarj Js.kh osQ izFke in dks
a ls rFkk vafre in dks l ls fufnZ"V fd;k tkrk gSA
lekarj Js.kh osQ O;kid in vFkok nosa in dk lw=k

a
n
 = a + (n – 1) d gSA

var ls nok¡ in a
n
  = l  – (n – 1) d ls iznÙk gSA

vè;k; 9
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lekarj Js.kh osQ izFke n inksa dk ;ksx

S
n
 = [ ]2 ( 1) ( )

2 2

n n
a n d a l+ − = + , gksrk gS] tgk¡  l = a + (n – 1) d lekarj Js.kh dk vafre in

gSA O;kid in a
n
 = S

n
 – S

n
 
– 1 
gksrk gSA

n èkukRed la[;kvksa a
1
, a

2
, a

3
, ... a

n
 dk lekarj ekè;

A.M. = 
1 2 ... na a a

n

+ + +
 gksrk gS

;fn a, A rFkk  b lekarj Js.kh esa gSa rks A, la[;k a rFkk  b dk lekarj ekè; dgykrk gSA

vFkkZr~ A =
2

a b+

;fn fdlh lekarj Js.kh osQ inksa dks leku vpj ls tksM+k ?kVk;k] xq.kk vFkok Hkkx dj fn;k tk,
rc Hkh os in lekarj Js.kh esa gh jgrs gSaA

;fn a
1
, a

2
, a

3
 ... ,d ,slk lekarj Js.kh gS ftldk lkoZvarj d gS] rks

(i) a
1
 ± k, a

2
 ± k, a

3 
± k, ... Hkh lkoZvarj d okyk ,d lekarj Js.kh gksxkA

(ii)  a
1
 k, a

2
 k, a

3 
 k, ... ,oa 31 2, ,

aa a

k k k
 ... Hkh lekarj Js.kh gSa ftuosQ lkoZvarj Øe'k%

dk (k ≠ 0) ,oa d

k
(k ≠ 0) gSA

;fn a
1
, a

2
, a

3
 ... ,oa b

1
, b

2
, b

3
 ... nks lekarj Jsf.k;k¡ gSa] rks

(i) a
1
 ± b

1
, a

2
 ± b

2
, a

3 
± b

3
, ... Hkh lekarj Js.kh gSa

(ii)  a
1
 b

1
, a

2
 b

2
, a

3 
b

3
, ... ,oa 

31 2

1 2 3

, ,
aa a

b b b , ... lekarj Js.kh ugha gSA

 ;fn a
1
, a

2
, a

3
 ... a

n
 lekarj Js.kh esa gSa] rks

(i) a
1
 + a

n
 = a

2
 + a

n – 1
 = a

3 
+ a

n – 2
 = ...

(ii)
2

r k r k

r

a a
a

− ++
=  ∀  k, 0 ≤  k ≤ n – r

(iii) ;fn fdlh vuqØe dk nok¡ in n esa ,d jSf[kd O;atd gS rks og vuqØe lekarj Js.kh gSaA

(iv) ;fn fdlh vuqØe osQ ninksa dk ;ksx n esa ,d f}?kkr O;atd gS rks og vuqØe lekarj Js.kh gSA
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9.1.2  xq.kksÙkj Js.kh (G.P.)

xq.kksÙkj Js.kh ,d ,slk vuqØe gS ftlesa izFke in osQ vfrfjDr izR;sd in] mlls iwoZ in dks fdlh
fuf'pr 'kwU;sÙkj vpj ls xq.kk djus ij izkIr gksrk gSA ;g 'kwU;sÙkj vpj lkoZ vuqikr dgykrk gSA
ge ,d ,slh xq.kksÙkj Js.kh ysrs gSa ftldk izFke 'kwU;sÙkj in a rFkk lkoZvuqikr r gS vFkkZr~  a , ar,

ar2, ... , arn  – 1 , ...  ,d xq.kksÙkj Js.kh gSA

;gk¡ lkoZ vuqikr r = 
–1

–2

n

n

ar

ar

xq.kksÙkj Js.kh dk O;kid vFkok nok¡ in  a
n
 = arn  – 1 }kjk izkIr fd;k tkrk gSA

xq.kksÙkj Js.kh dk vafre in l,  nosa in osQ leku gksrk gSa vkSj bls l = arn – 1 }kjk izkIr fd;k tkrk

gSA xq.kksÙkj Js.kh dk var ls nok¡ in a = 1n

l

r
−   }kjk izkIr gksrk gSA izFke n inksa dk ;ksx

S
n
 =  

( 1)

1

n
a r

r

−

−
, (;fn r ≠ 1)

                         vFkok S
n 
= na (;fn r = 1) }kjk izkIr gksrk gSA

;fn a, G, b xq.kksÙkj Js.kh esa gSa rks G la[;k a rFkk b dk xq.kksÙkj ekè; dgykrk gS vkSj bls

G = a b  osQ }kjk izkIr fd;k tkrk gSA

(i) ;fn fdlh xq.kksÙkj Js.kh osQ inksa dks fdlh 'kwU;sÙkj vpj (k ≠ 0) ls xq.kk vFkok Hkkx dj
fn;k tk, rks bl izdkj izkIr in Hkh xq.kksÙkj Js.kh esa gksrs gSaA

;fn a
1
, a

2
, a

3
, ... , xq.kksÙkj Js.kh gS rks a

1
 k, a

2
 k, a

3
 k, ... rFkk  31 2, ,

aa a

k k k
, ...

Hkh xq.kksÙkj Js.kh gksaxh vkSj budk lkoZvuqikr Hkh vifjofrZr jgsxkA

fo'ks"kr% ;fn a
1
, a

2
, a

3
, ... Hkh xq.kksÙkj Js.kh gS] rks

1 2 3

1 1 1
, ,

a a a  ... Hkh xq.kksÙkj Js.kh gh gSA

(ii) ;fn a
1
, a

2
, a

3
 ... rFkk b

1
, b

2
, b

3
 ... nks xq.kksÙkj Jsf.k;k¡ gSa] rks  a

1
 b

1
, a

2
 b

2
, a

3 
b

3
 ... rFkk

31 2

1 2 3

, ,
aa a

b b b
, ... Hkh xq.kksÙkj Js.kh gSaA

(iii) ;fn a
1
, a

2
, a

3
 ... lekarj Js.kh gS (a

i
 > 0 ∀ i), rc] 31 2, , aa ax x x , ..., xq.kksÙkj Js.kh gS (∀  x > 0)

(iv) ;fn a
1
, a

2
, a

3
 ..., a

n
 xq.kksÙkj Js.kh gS] rc a

1
 a

n
 = a

2
 a

n – 1 
= a

3
 a

n – 2
 = ...
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9.1.3  fo'ks"k vuqØeksa osQ ;ksx ls lacafèkr egÙoiw.kZ ifj.kke

(i) izFke n izkÑr la[;kvksa dk ;ksx%

( 1)
1 2 3 ...

2

n n
n n

+
= + + + + =∑

(ii) izFke n izkÑr la[;kvksa osQ oxks± dk ;ksx%

2 2 2 2 2 ( 1) (2 1)
1 2 3 ...

6

n n n
n n

+ +
= + + + + =∑

(iii) izFke n izkÑr la[;kvksa osQ ?kuksa dk ;ksx%
2

3 3 3 3 3 ( 1)
1 2 3 ...

2

n n
n n

+ = + + + + =   ∑

9.2 gy fd, gq, mnkgj.k (Solved Examples)

y?kq mÙkjh; (S.A.)

mnkgj.k 1  fdlh lekarj Js.kh dk izFke] f}rh; ,oa vafre in Øe'k% a, b ,oa c gSaA n'kkZb, fd

lekarj Js.kh dk ;ksx 
( 2 ) ( )

2 ( )

b c a c a

b a

+ − +

−
 gSA

gy  eku yhft, fd lekarj Js.kh osQ inksa dh la[;k n rFkk lkoZvarj d gSA
D;ksafd izFke in a gS rFkk f}rh; in b gS]
blfy, d = b – a

;g Hkh Kkr gS fd vafre in c gS] blfy,
c = a + (n – 1) (b – a) (D;ksafd      d =  b – a)

⇒ n – 1 =
c a

b a

−
−

⇒ n = 1 + 
c a

b a

−

−
 = 

2b a c a b c a

b a b a

− + − + −
=

− −

blfy, S
n
 = ( )

2

n
a l+  =  

( 2 )
( )

2 ( )

b c a
a c

b a

+ −
+

−

mnkgj.k 2  fdlh lekarj Js.kh dk  pok¡ in  a rFkk qok¡ in b gSA fl¼ dhft, fd blosQ

(p + q) inksa dk ;ksx 
2

p q a b
a b

p q

+ − + + − 
 gSA
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gy  eku yhft, fd lekarj Js.kh dk izFke in A rFkk lkoZvarj D gSA

fn;k gqvk gS fd t
p 
= a ⇒ A + (p – 1) D = a ... (1)

t
q
 = b ⇒ A + (q – 1) D = b ... (2)

(1) esa ls (2) dks ?kVkus ij] ge

(p – 1 – q + 1) D = a – b izkIr djrs gSaA

⇒ D =
a b

p q

−

− ... (3)

(1) rFkk (2) dks tksM+us ij ge

2A + (p + q – 2) D = a + b izkIr djrs gSaA
⇒ 2A + (p + q – 1) D = a + b + D

⇒ 2A + (p + q – 1) D = a + b + 
a b

p q

−

− .. (4)

vc S
p + q

 =
2

p q+
 [2A + (p + q – 1) D]

=
2

p q a b
a b

p q

+ − + + − 

 [(3) ,oa (4) osQ iz;ksx ls]

mnkgj.k 3  ;fn fdlh lekarj Js.kh osQ inksa dh la[;k (2n + 1) gS rks fl¼ dhft, fd fo"ke
inksa osQ ;ksx dk leinksa osQ ;ksx ls vuqikr (n + 1) : n gSA

gy  eku yhft,] lekarj Js.kh dk izFke in a rFkk lkoZvarj d gSA  ;g Hkh eku yhft, fd ftl
lekarj Js.kh osQ inksa dh la[;k (2n + 1) gS mlosQ fo"ke inksa dk ;ksx S

1
 gSA

rks] S
1
 = a

1
 + a

3
 + a

5
 + ... + a

2n + 1

S
1
 = 1 2 1

1
( )

2
n

n
a a +

+
+

 = [ ]1
(2 1 1)

2

n
a a n d

+
+ + + −

 = (n + 1) (a + nd)
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blh izdkj ;fn le inksa osQ ;ksx dks S
2
 }kjk fufnZ"V fd;k tkrk gS] rks

S
2
 =

2

n
 [2a + 2nd] = n (a + nd)

vr% 1

2

S

S
 =

( 1) ( ) 1

( )

n a nd n

n a nd n

+ + +
=

+

mnkgj.k 4  izR;sd o"kZ osQ var esa fdlh e'khu dk ewY; ml o"kZ osQ izkjafHkd ewY; dk 20» de
gks tkrk gSA ;fn e'khu dk izkjafHkd ewY; 1250 #i;s gS rks 5 o"kZ osQ var esa mldk ewY; Kkr
dhft,A

gy  izR;sd o"kZ osQ var esa e'khu dk ewY; fiNys o"kZ osQ ewY; dk 80» gks tkrk gSA blfy,
5 o"kZ osQ var esa e'khu osQ ewY; dk 5 ckj voewY;u gksxkA

vr% gesa ,d ,sls xq.kksÙkj Js.kh dk 6ok¡ in Kkr djuk gS ftldk izFke in a
1
 = 1250 gS

rFkk lkoZvuqikr r  =  8 gSA
vr% 5 o"kZ osQ var esa e'khu dk ewY; = t

6
 = a

1
 r5 = 1250 (.8)5 = 409.6

mnkgj.k 5 lekarj Js.kh  a
1
, a

2
, a

3
 ... osQ izFke 24 inksa dk ;ksx Kkr dhft,] ;fn

a
1
 + a

5
 + a

10
 + a

15
 + a

20
 + a

24
 = 225 fn;k gqvk gSA

gy  ge tkurs gSa fd fdlh Hkh lekarj Js.kh osQ izkjaHk ,oa var ls lenwjLFk inksa dk ;ksx leku
gksrk gS vkSj ;g izFke ,oa vafre in osQ ;ksx osQ cjkcj gksrk gSA
blfy, d = b – a

vFkkZr~ a
1
 + a

24
 = a

5
 + a

20
 = a

10
 + a

15

fn;k gqvk gS fd  (a
1
 + a

24
) + (a

5
 + a

20
) + (a

10
 + a

15
) = 225

⇒ (a
1
 + a

24
) + (a

1
 + a

24
) + (a

1
 + a

24
) =225

⇒ 3 (a
1
 + a

24
) = 225

⇒ a
1
 + a

24
 = 75

ge tkurs gSa fd S
n
 = [ ]

2

n
a l+ ,  tgk¡ a  lekarj Js.kh dk izFke in vkSj l vafre in gSA

vr% S
24

 =
24

2
 [a

1
 + a

24
] = 12 × 75 = 900

mnkjg.k 6  lekarj Js.kh cukus okyh rhu la[;kvksa dk xq.kuiQy 224 gS vkSj lcls cM+h la[;k
NksVh la[;k dk lkr xquk gSA la[;k,¡ Kkr dhft,A
gy  eku yhft, lekarj Js.kh dh rhu la[;k,¡ a – d, a, a + d (d > 0)  gSaA
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vc] (a – d) a (a + d) = 224

⇒ a (a2 – d2) = 224 ... (1)

D;ksafd lcls cM+h la[;k lcls NksVh la[;k ls lkr xquk gS vFkkZr~ a + d = 7 (a – d)

blfy, d =
3

4

a

d dk eku (1) esa j[kus ij] gesa

2
2 9

16

a
a a

 
− 

 
 = 224 izkIr gksrk gSA

vFkkZr~ a = 8

,o a  d =
3 3

8 6
4 4

a
= × =  izkIr gksrk gS

vr% okafNr rhu la[;k,¡  2, 8, 14 gSaA

mnkgj.k 7  ;fn x, y ,oa  z lekarj Js.kh esa gSa rks n'kkZb, fd (x2 + xy + y2), (z2 + xz + x2) ,oa
(y2 + yz + z2) fdlh lekarj Js.kh osQ Øekxr in gSaA

gy  in (x2 + xy + y2), (z2 + xz  + x2) ,oa (y2 + yz  + z2) lekarj Js.kh esa gksaxs ;fn
(z2 + xz + x2) – (x2 + xy + y2) = (y2 + yz + z2) – (z2 + xz + x2)

vFkkZr~ z2 + xz – xy – y2  = y2 + yz – xz  – x2

vFkkZr~ x2 + z2 + 2xz – y2  = y2 + yz + xy

vFkkZr~ (x + z)2 – y2  = y (x + y + z)

vFkkZr~ x + z – y = y

vFkkZr~ x + z = 2y

;g lR; gS D;ksafd x, y, z lekarj Js.kh esa gSaA vr% x2 + xy + y2, z2 + xz + x2, y2 + yz + z2 Hkh
lekarj Js.kh esa gSaA

mnkgj.k 8  ;fn a, b, c, d xq.kksÙkj Js.kh esa gSa rks fl¼ dhft, fd a2 – b2, b2 – c2, c2 – d2 Hkh
xq.kksÙkj Js.kh esa gSaA
gy  eku yht, fd nh gqbZ xq.kksÙkj Js.kh dk lkoZvuqikr  r gSA

bl izdkj
b c

a b
=  = 

d
r

c
=

⇒ b = ar, c = br = ar2, d = cr  = ar3

vc a2 – b2 = a2 – a2r2 = a2 (1 – r2)



154    iz'u izn£'kdk

b2 – c2 = a2r2 – a2r4 = a2r2 (1 – r2)

,oa c2 – d2 = a2r4 – a2r6 = a2r4 (1 – r2)

blfy,
2 2

2 2

b c

a b

−
−

 =

2 2
2

2 2

c d
r

b c

− =
−

vr% a2 – b2, b2 – c2, c2 – d2 xq.kksÙkj Js.kh esa gSA

nh?kZ mÙkjh; (L.A.)

mnkgj.k 9  ;fn fdlh lekarj Js.kh osQ m inksa dk ;ksx vxys n inksa vFkok p inksa osQ ;ksx osQ
cjkcj gS] rks fl¼ dhft, fd

(m + n) 
1 1 1 1

( )m p
m p m n

   − = + −   
  

gy eku yhft,] a, a + d, a + 2d, ... . lekarj Js.kh gSA
gesa izkIr gS] a

1
 + a

2
 + ... + a

m
 = a

m+1
 + a

m+2
 + ... + a

m+n
... (1)

(1) osQ nksuksa i{kksa esa a
1
 + a

2
 + ... + a

m
  tksM+us ij gesa

2 [a
1
 + a

2
 + ... + a

m
] = a

1
 + a

2
 + ... + a

m
 + a

m+1
 + ... + a

m+n 
izkIr gksrk gSA vFkkZr~

2 S
m
 = S

m+n

blfy,] { } { }2 2 ( 1) 2 ( 1)
2 2

m m n
a m d a m n d

+
+ − = + + −

mijksDr lehdj.k esa 2a + (m – 1) d = x izfrLFkkfir djus ij gesa

mx  =
2

m n+
 (x + nd) izkIr gksrk gSA

(2m – m – n) x = (m + n) nd

⇒ (m – n) x = (m + n) nd ... (2)

blh izdkj ;fn a
1
 + a

2
 + ... + a

m
 = a

m + 1
 ... + a

m + p

nksuksa i{kksa esa a
1
 + a

2
 + ... + a

m
 tksM+us ij gesa]

2 (a
1
 + a

2
 + ... + a

m
) = a

1
 + a

2
 + ... + a

m + 1
 + ... + a

m + p 
izkIr gksrk gSA

vFkok 2 S
m
 = S

m
 
+  p

⇒ 2 {2 ( 1) }
2

m
a m d

 + − =   2

m p+
 {2a + (m + p – 1)d}

vFkkZr~ (m – p) x = (m + p)pd ... (3)

(2) dks (3) ls Hkkx djus ij ge
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( ) ( )

( ) ( )

m n x m n nd

m p x m p pd

− +
=

− +  izkIr djrs gSaA

⇒ (m – n) (m + p) p = (m – p) (m + n) n

nksuksa i{kksa dks mnp ls Hkkx nsus ij ge

(m + p) 
1 1

n m

 − 
 

= (m + n) 
1 1

p m

 
− 

 
 izkIr djrs gSa

= (m + n) 
1 1

m p

 
− 

 
= (m + p) 

1 1

m n

 
− 

 

mnkgj.k 10  ;fn lekarj Js.kh a
1
, a

2
, ..., a

n
 dk lkoZvarj d gS (d ≠ 0) rks fl¼ dhft, dh Js.kh

sin d (cosec a
1
 cosec a

2
 + cosec a

2
 cosec a

3
 + ...+ cosec a

n–1
 cosec a

n
)

dk ;ksx cot a
1
 – cot a

n 
osQ cjkcj gSA

gy  gesa izkIr gS]
sin d (cosec a

1
 cosec a

2
 + cosec a

2
 cosec a

3
 + ...+ cosec a

n–1
 cosec a

n
)

= 
1 2 2 3 1

1 1 1
sin ...

sin sin sin sin sin sinn n

d
a a a a a a−

 
+ + + 

 

= 
3 2 12 1

1 2 2 3 1

sin ( ) sin ( )sin ( )
...

sin sin sin sin sin sin

n n

n n

a a a aa a

a a a a a a

−

−

− −−
+ + +

=
3 2 3 2 1 12 1 2 1

1 2 2 3 1

sin cos cos sin ) sin cos cos sin )sin cos cos sin )
...

sin sin sin sin sin sin

n n n n

n n

a a a a a a a aa a a a

a a a a a a

− −

−

− −−
+ + +

= (cot a
1
 – cot a

2
) + (cot a

2
 – cot a

3
) + ... + (cot a

n–1
 – cot a

n
)

= cot a
1
 – cot a

n

mnkgj.k 11

(i) ;fn pkj fofHkUu èkukRed jkf'k;k¡ a, b, c,  d lekarj Js.kh esa gSa] rks fl¼ dhft, fd
bc > ad

(ii) ;fn pkj fofHkUu èkukRed jkf'k;k¡ a, b, c, d xq.kksÙkj Js.kh esa gSa rks fl¼ dhft, fd
a + d > b + c
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gy
(i) D;ksafd a, b, c, d lekarj Js.kh esa gSa] blfy, izFke rhu inksa osQ fy,  A.M. > G.M.

vr% b > ac 2

a c
b

+ 
=  

∵

oxZ djus ij]  b2 > ac  ... (1)

blh izdkj vafre rhu inksa osQ fy,
AM > GM

c > bd
2

b d
c

+ =  
∵

c2 > bd ... (2)

(1) rFkk (2) dks xq.kk djus ij ge

b2c2 > (ac) (bd) izkIr djrs gSaA
⇒ bc > ad

(ii) D;ksafd a, b, c, d  xq.kksÙkj Js.kh esa gS

izFke rhu inksa osQ fy, A.M. > G.M

vFkkZr~
2

a c+
 > b ( )=ac bD;ksafd

⇒ a + c > 2b ... (3)

blh izdkj vafre rhu inksa osQ fy,

2

b d+
 > c ( )=bd cD;ksafd

⇒ b + d > 2c ... (4)

(3) ,oa (4) dks tksM+us ij ge

(a + c) + (b + d) > 2b + 2c izkIr djrs gSa
⇒ a + d > b + c

mnkgj.k 12  ;fn a, b, c fdlh lekarj Js.kh osQ rhu Øekxr in gSa vkSj x,  y, z fdlh xq.kksÙkj Js.kh
osQ rhu Øekxr in gSa] rks fl¼ dhft, fd

xb – c . yc –  a . za – b = 1
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gy a, b, c lekarj Js.kh osQ rhu Øekxr in gSa

blfy, b – a = c – b = d (eku yhft,)
c – a = 2d

a – b = – d

vr%] x b – c . y c – a . z a – b = x –  d . y 2d . z – d

= x – d 2
( ) .

d d
xz z

− (D;ksafd x, y, z xq.kksÙkj Js.kh esa gksus osQ dkj.k y = ( )xz )

= x– d . xd . zd . z – d

= x– d + d . zd – d

= x° z° = 1

mnkgj.k 13  ;fn 
1

( )
n

k

f a k
=

+∑  = 16(2n – 1)  tgk¡ iQyu  f,  f (x + y) = f (x) . f (y) dks lHkh

izkÑr la[;kvksa  x, y osQ fy, larq"V djrk gS ,oa  f  (1) = 2 gS] rks izkÑr la[;k a Kkr dhft,A
gy  fn;k gqvk gS fd

f (x + y) = f (x) . f (y)  vkSj  f  (1) = 2

blfy, f (2) = f (1 + 1) =  f (1) . f (1) = 22

f (3) = f (1 + 2) =  f (1) . f (2) = 23

f (4) = f (1 + 3) =  f (1) . f (3) = 24

vkSj bl izdkj bl izfØ;k dks vkxs c<+krs gq, ge
f (k) = 2k ,oa f (a) = 2a  izkIr djrs gSaA

vr%
1

( )
n

k

f a k
=

+∑  =
1

( ) . ( )
n

k

f a f k
=
∑

= f (a) 
1

( )
n

k

f k
=

∑

= 2a (21 + 22 + 23 + ... + 2n)

=
( ) 1

2. 2 1
2 2 (2 1)

2 1

n

a a n+
 − = − 

−  
... (1)

ijarq
1

( )
n

k

f a k
=

+∑ = 16 (2n – 1) fn;k gqvk gSA

blfy, 2a + 1 (2n – 1) = 16 (2n – 1)
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⇒ 2a+1 = 24  ⇒  a + 1 = 4

⇒ a = 3

oLrqfu"B iz'u

mnkgj.k la[;k 14 ls 23 rd esa fn, gq, pkj fodYiksa ls lgh mÙkj dk p;u dhft,A

mnkgj.k 14 vuqØe dks fuEufyf[kr esa ls fdl :i esa ifjHkkf"kr fd;k tk ldrk gS%

(A) ,d lacaèk] ftldk ifjlj ⊆ N (izkÑr la[;k,a)

(B) ,d iQyu ftldk izkar ⊆ N

(C) ,d iQyu ftldk izkar ⊆ N

(D) okLrfod ekuksa okyh Js.khA

gy  (C) lgh mÙkj gSA vuqØe dks ,d iQyu f : N → X osQ :i esa ifjHkkf"kr fd;k tkrk gS ftldk
izkar ⊆ N

mnkgj.k 15  ;fn x, y, z /ukRed iw.kk±d gSa rks O;atd (x + y) (y + z) (z + x) dk eku gS%
(A) = 8xyz (B) > 8xyz (C) < 8xyz (D) = 4xyz

gy  (B) lgh mÙkj gS D;ksafd

A.M. > G.M., ,
2

x y
xy

+
>  

2

y z
yz

+
>  vkSj 

2

z x
zx

+
>

rhuksa vlfedkvksa dks xq.kk djus ij ge

. . ( ) ( ) ( )
2 2 2

x y y z y z
xy yz zx

+ + +
>

;k (x + y) (y + z) (z + x) > 8 xyz

mnkgj.k 16 /ukRed inksa dh fdlh xq.kksÙkj Js.kh dk dksbZ Hkh in vxys nks inksa osQ ;ksx osQ leku
gS rks xq.kksÙkj Js.kh dk lkoZvuqikr gS%

(A) sin 18° (B) 2 cos18° (C) cos 18° (D) 2 sin 18°

gy (D) lgh mÙkj gS D;ksafd
t
n
 = t

n+1
 + t

n+2

⇒ arn–1  = arn + arn+1

⇒ 1 = r + r2

1 5

2
r

− ±=
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D;ksafd r > 0, blfy, r = 
5 1

2
4

−
 = 2 sin 18°

mnkgj.k 17  fdlh lekarj Js.kh dk  pok¡ in q gS ,oa (p + q)ok¡ in 0 gSA ml Js.kh dk qok¡ in gS%
(A) – p (B  p (C) p + q (D) p – q

gy (B) lgh mÙkj gS
eku yhft, a vkSj d Øe'k% izFke in vkSj lkoZvarj gSa
blfy, T

p
 = a + (p – 1) d = q vkSj ... (1)

T
p+ q

 = a + (p + q – 1) d = 0 ... (2)

(2) esa ls (1) dks ?kVkus ij qd = – q izkIr djrs gSaA d dk eku (1) esa izfrLFkkfir djus ij
ge

                                           a = q – (p – 1) (–1) = q + p – 1

vc T
q
 = a + (q – 1) d = q + p – 1 + (q – 1) (–1)

= q + p – 1 – q + 1 = p

mnkgj.k 18  eku yhft, fd fdlh xq.kksÙkj Js.kh osQ rhu inksa dk ;ksx S gS] xq.kiQy p gS ,oa
O;qRØeksa dk ;ksx R gS] rks  P2 R3 : S3 cjkcj gS%

(A) 1 : 1 (B) (lkoZvuqikr)n : 1

(C) (izFke in)2 : (lkoZvuqikr)2 (D) buesa ls dksbZ ugha
gy (A) lgh mÙkj gSA

vkb, ,d xq.kksÙkj Js.kh ysrs gSa ftlosQ rhu in  , ,
a

a ar
r

gSaA

rc      S = 
2

( 1)a a r r
a ar

r r

+ ++ + =

   P = a3, R = 

2
1 1 1 1r r r

a a ar a r

 + +
+ + =  

 

   

2 3

3

P R

S
 = 

3
2

6
3

3
2

3

1 1

1

1

r r
a

ra

r r
a

r

 + +⋅  
  =

 + +
 
 

blfy, okafNr vuqikr 1% 1 gSA
mnkgj.k 19  Js.kh 3 + 7 + 11 + ... ,oa 1 + 6 + 11 + ... dk 10 ok¡ mHk;fu"B in fuEufyf[kr
esa ls dkSu&lk gS\

(A) 191 (B) 193 (C) 211 (D) buesa ls dksbZ ughaA
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gy  (A) lgh mÙkj gS

izFke mHk;fu"B in 11 gSA

blls vxyk in lkoZvarj 4 ,oa 5 osQ y-l-o- vFkkZr~ 20 dks tksM+us ij izkIr gksrk gSA

blfy, 10ok¡ mHk;fu"B in = lekarj Js.kh dk  T
10

 ftlesa a = 11 ,oa d = 20.

T
10

 = a + 9 d = 11 + 9 (20) = 191

mnkgj.k 20  ,d xq.kksÙkj Js.kh esa inksa dh la[;k le gSA ;fn lHkh inksa dk ;ksx fo"ke inksa osQ
;ksx dk 5 xquk gS] rks xq.kksÙkj Js.kh dk lkoZvuqikr gSa%

(A)
4

5

−
(B)

1

5
(C) 4 (D) buesa ls dksbZ ugha

gy  lgh mÙkj (C) gSA

vkb, ,d ,slh xq.kksÙkj Js.kh  a, ar, ar2, ... ysrs gSa ftlosQ inksa dh la[;k 2n gSA

ge
2

( 1)

1

n
a r

r

−

−
= 

( )2

2

5 ( ) 1

1

n
a r

r

−

−
  izkIr djrs gSaA

(D;ksafd fo"ke inksa dk lkoZvuqikr r2 gksxk vkSj inksa dh la[;k n gksxh  )

⇒  

2 2

2

( 1) ( 1)
5

1 ( 1)

n n
a r a r

r r

− −=
− −

⇒ a (r + 1) = 5a, vFkkZr~  r = 4

mnkgj.k 21  O;atd  3x + 31 – x, x ∈ R  dk U;wure eku gS%

(A) 0 (B)
1

3
(C) 3 (D) 2 3

gy  lgh mÙkj (D) gSA

ge tkurs gSa fd èkukRed la[;kvksa osQ fy, A.M. ≥ G.M

blfy, 
1

13 3
3 3

2

x x
x x

−
−+ ≥ ⋅

⇒
1

3 3 3
3

2 3

x x
x

x

−+
≥ ⋅

⇒ 3x + 31– x  ≥ 2 3
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9.3   iz'ukoyh

y?kq mÙkjh; iz'u (S.A)

1. ,d lekarj Js.kh dk izFke in a gS ,oa izFke p inksa dk ;ksx 'kwU; gSA n'kkZb, fd blosQ

vxys  q  inksa dk ;ksx 
( )

1

a p q q

p

− +
−

gS [laosQr: okafNr ;ksx = S
p + q

 – S
p
]

2. ,d O;fDr 20 o"kZ essa 66000 #i;s cpkrk gSA izFke o"kZ osQ i'pkr~ izR;sd ijorhZ o"kZ esa
og fiNys o"kZ dh rqyuk esa 200 #i;s vfèkd cpkrk gSA Kkr dhft, fd og O;fDr izFke
o"kZ esa fdrus #i;s cpkrk Fkk\

3. ,d O;fDr 5200 #i;s osQ izkjafHkd osru ij fdlh in dks Lohdkj djrk gSA vxys gh eghus
ls mls izR;sd eghus 320 #i;s dh osru o`f¼ izkIr gksrh gSA
(a) mldk nlosa eghus dk osru Kkr dht,
(b)   izFke o"kZ esa mlus oqQy fdruk èku vftZr fd;k\

4. ;fn fdlh xq.kksÙkj Js.kh osQ pok¡ ,oa qok¡ in Øe'k% q ,oa  p gS rks fl¼ dhft, fd ml

Js.kh dk (p + q)ok¡ in 

1
p p q

q

q

p

− 
 
 

 gSA

5. ,d c<+bZ dks 192 f[kM+fd;ksa osQ iszQe rS;kj djus osQ fy, dke ij j[kk x;k A izFke fnu
mlus ik¡p izsQe cuk;s vkSj mlosQ i'pkr~ izfrfnu fiNys fnu dh rqyuk esa 2 izsQe vfèkd
cuk,A Kkr dhft, fd dk;Z dks iwjk djus esa mlus fdrus fnu yxk,\

6. ge tkurs gSa fd f=kHkqt osQ var% dks.kksa dk ;ksx 180º gksrk gSA fl¼ dhft, fd 3] 4] 5]
6 ---------- Hkqtkvksa okys cgqHkqtksa osQ var% dks.kksa dk ;ksx ,d lekarj Js.kh cukrk gSA 21Hkqtkvksa
okys cgqHkqt osQ var%dks.kksa dk ;ksx Kkr dhft,A

7. ,d leckgq f=kHkqt dh ,d Hkqtk 20 lseh yach gSA izFke f=kHkqt dh Hkqtkvksa osQ eè; fcanqvksa
dks feykdj ,d nwljh f=kHkqt igyh f=kHkqt osQ vanj cuk;h tkrh gSA ;g izØe pyrk gh
jgrk gS rks bl izdkj cuh gqbZ (NBh) var% leckgq f=kHkqt dk ifjeki Kkr dhft,A

8. ,d vkyw nkSM+ esa 20 vkyw ,d gh iafDr esa 4 ehVj osQ varjky ij j[ks x;s gSa ftlesa izFke
vkyw nkSM+ 'kq: gksus okys fcanq ls 24 ehVj dh nwjh ij j[kk x;k gSA ,d izfrHkkxh dks ,d
le; esa ,d vkyw dks mBkdj ykrs gq, lHkh vkyqvksa dks okil ml fcanq ij ykuk gS tgk¡
ls nkSM+ 'kq: gqbZ gSA lHkh vkyqvksa dks okil ykus osQ fy, mls fdruh nwjh r; djuh iM+sxhA

9. fdlh fØosQV VwukZesaV esa 16 fo|ky;ksa dh Vhe fgLlk ysrh gSA lHkh Vheksa osQ fy, iqjLdkj
jkf'k osQ :i esa 8000 #i;s dh jkf'k forfjr dh tkuh gSA ;fn vafre Vhe dks iqLdkj jkf'k
osQ :i esa 275 #i;s fn, tkrs gSa vkSj ckjh&ckjh ls vkus okyh izR;sd Vhe dk iqjLdkj ,d
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fuf'pr jkf'k ls c<+k;k tkrk gSA Kkr dhft, fd izFke LFkku ikus okyh Vhe dks fdruh jkf'k
izkIr gksxh\

10. ;fn a
1
, a

2
, a

3
, ..., a

n
 lekarj Js.kh esa gaS tgk¡  a

i
 > 0 ∀ i, rks n'kkZb, fd

1 2 2 3 1 1

1 1 1 1
...

n n n

n

a a a a a a a a−

−
+ + + =

+ + + +

11. Js.kh (33 – 2 3) + (53 – 4 3) + (73 – 6 3) + ... dk ;ksx (i) n inksa rd (ii) 10 inksa rd] Kkr
dhft,A

12. fdlh lekarj Js.kh dk rok¡ in Kkr dhft, ;fn mlosQ izFke n inksa dk ;ksx 2n + 3n2 gSA
[laosQr: a

n
 = S

n
 – S

n–1
]

nh?kZ mÙkjh; iz'u (L.A.)

13. fdagha nks la[;kvksa osQ chp A lekarj ekè; gS vkSj G
1
, G

2
 nks xq.kksÙkj ekè; gSa] rks fl¼ dhft, fdµ

2 2
1 2

2 1

G G
2A

G G
= +

14. ;fn θ
1
, θ

2
, θ

3
, ..., θ

n
 , lekarj Js.kh esa gS ftldk lkoZvarj d gSa] rks fl¼ dhft, fdµ

secθ
1
 secθ

2
 + secθ

2
 secθ

3
 + ... + secθ

n–1
 secθ

n
 1

tan θ tan θ

sin

n

d

−
= .

15. ;fn fdlh lekarj Js.kh osQ p inksa dk ;ksx  q gS vkSj  q inksa dk ;ksx p gS] rks fl¼ dhft,
fd Js.kh osQ p + q inksa dk ;ksx – (p + q) gSA ml lekarj Js.kh osQ izFke p – q  (p > q)

inksa dk ;ksx Hkh Kkr dhft,A
16. fdlh lekarj Js.kh ,oa xq.kksÙkj Js.kh nksuksa osQ  pok¡, qok¡ ,oa rok¡ in Øe'k% a, b ,oa c gS]

rks fl¼ dhft, fdµ
ab–c . bc – a . ca – b = 1

oLrqfu"B iz'u
iz'u la[;k 17 ls 26 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj dk p;u dhft,A
(M.C.Q)

17. ;fn fdlh lekarj Js.kh osQ n inksa dk ;ksx
S

n
 = 3n + 2n2, gS] rks ml lekarj Js.kh dk lkoZvarj gSµ

(A) 3 (B) 2 (C) 6 (D) 4

18. ,d xq.kksÙkj Js.kh dk rhljk in 4 gSA blosQ izFke ik¡p inksa dk xq.kuiQy gSµ
(A) 43 (B) 44 (C) 45 (D) buesa ls dksbZ ugha
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19. ;fn fdlh lekarj Js.kh osQ 9osa in dk 9 xquk vkSj mlosQ 13osas in osQ 13 xquk osQ cjkcj
gS] rks ml lekarj Js.kh dk 22ok¡ in gSµ
(A) 0 (B) 22 (C) 220 (D) 198

20. ;fn x, 2y, 3z lekarj Js.kh esa gSa tcfd  x, y, z xq.kksÙkj Js.kh esa gSa] rks xq.kksÙkj Js.kh dk
lkoZvuqikr gSµ

(A) 3 (B) 
1

3
(C) 2 (D) 

1

2

21. ;fn fdlh lekarj Js.kh osQ fy, S
n
 = q n2 ,oa S

m
 = qm2, tgk¡ S

r
 lekarj Js.kh osQ r inksa esa

;ksx dks fufnZ"V djrk gS] rks S
q
 cjkcj gSµ

(A) 

3

2

q
(B) mnq (C) q3 (D) (m + n) q2

22. eku yhft, fd fdlh lekarj Js.kh osQ izFke n inksa osQ ;ksx dks S
n
 ls fufnZ"V fd;k tkrk

gSA ;fn S
2n

 = 3S
n
 rks S

3n
 : S

n
 cjkcj gSµ

(A) 4 (B) 6 (C) 8 (D) 10

23. 4x + 41–x , x ∈ R dk U;wure eku gSµ
(A) 2 (B) 4 (C) 1 (D) 0

24. eku yhft, fd S
n
 izFke n izkÑr la[;kvksa osQ ?kuksa osQ ;ksx dks fufnZ"V djrk gS ,oa  s

n
 izFke

n izkÑr la[;kvksa osQ ;ksx dks fufnZ"V djrk gS] rks  
1

Sn
r

r rs=
∑  cjkcj gSA

(A)
( 1) ( 2)

6

n n n+ +
(B)

( 1)

2

n n +

(C)
2

3 2

2

n n+ +
(D)  buesa ls dksbZ ugha

25. ;fn t
n
 Js.kh 2 + 3 + 6 + 11 + 18 + ... osQ nosa in dks fufnZ"V djrk gS] rks t

50
 dk eku gSµ

     (A) 492 – 1 (B) 492 (C) 502 + 1 (D) 492 + 2

26. ydM+h osQ Bksl vk;rkdkj [kaM osQ rhu vleku fdukjksa dh yackbZ xq.kksÙkj Js.kh esa gSA ml
ydM+h osQ [kaM dk vk;ru 216 ?ku lseh ,oa oqQy i`"Bh; {ks=kiQy 252 oxZ lseh gSA lcls
yacs fdukjs dh yackbZ gSA
(A) 12 cm (B) 6 cm (C) 18 cm (D) 3 cm

iz'u la[;k 27 ls 29 rd fjDr LFkkuksa dh iwfrZ dhft,µ

27. a, b, c dks xq.kksÙkj Js.kh esa gksus osQ fy,] 
a b

b c

−
−  dk eku .............. osQ leku gSA
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28. fdlh lekarj Js.kh osQ izkjaHk ,oa var ls lenwjLFk inksa dk ;ksx............ osQ leku gSA
29. ,d xq.kksÙkj Js.kh dk rhljk in 4 gS] rks izFke ik¡p inksa dk xq.kuiQy ................ gSA

crkb,] iz'u la[;k 30 ls 34 rd esa fn, gq, dFku lR; gSa vFkok vlR; gSaA
30. nks vuqØe ,d lkFk lekarj Js.kh ,oa xq.kksÙkj Js.kh ugha gks ldrs gSA
31. izR;sd Js.kh ,d vuqØe gksrk gSa ijarq ;g vko';d ugha gS fd izR;sd vuqØe ,d Js.kh

gksrk gSA
32. fdlh lekarj Js.kh osQ izFke in osQ vfrfjDr dksbZ Hkh in Lo;a ls lenwjLFk inksa osQ ;ksx

osQ vkèks osQ leku gksrk gSA
33. nks xq.kksÙkj Jsf.k;ksa dk ;ksx vFkok varj Hkh ,d xq.kksÙkj Js.kh gksrk gSA
34. ;fn fdlh vuqØe osQ n inksa dk ;ksx ,d f}?kkr O;atd gS rks og vuqØe ges'kk ,d lekarj

Js.kh dks fu#fir djrk gSA
LraHk I esa fn, gq, iz'uksa dk LraHk II esa fn, gq, mÙkjksa esa ls lgh mÙkj osQ lkFk feyku dhft,%

35. LraHk I LraHk II

(a) 4, 1, 
1

4
, 

1

16
(i) lekarj Js.kh

(b) 2, 3, 5, 7 (ii) vuqØe
(c) 13, 8, 3, –2, –7 (iii) xq.kksÙkj Js.kh

 36. LraHk I LraHk II

(a) 12 + 22 + 32 + ...+n2 (i)

2
( 1)

2

n n + 
 
 

(b) 13 + 23 + 33 + ...+n3 (ii) n (n + 1)

(c) 2 + 4 + 6 + ... + 2n (iii)
( 1)(2 1)

6

n n n+ +

(d) 1 + 2 + 3 +...+ n (iv)
( 1)

2

n n +


