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6

vuqØe rFkk Jsf.k;kavuqØe rFkk Jsf.k;kavuqØe rFkk Jsf.k;kavuqØe rFkk Jsf.k;ka

mÙkjksÙkj la[;k,¡ ftlesa ls ,d la[;k igys fu;qDr gksrh gS] mlds ckn nwljh] mlds ckn
rhljh vkSj bl izdkj c<+rk gqvk la[;k Øe ,d vuqØe dgykrk gSA vuqØeksa ds O;kid
mi;ksx gSaA bl ikB esa ge fo'ks"k izdkj ds vuqØeksa dh ppkZ djsaxs] ftUgsa lekUrj vuqØe]
xq.kksÙkj vuqØe dgrs gSa vkSj nks nh gqbZ la[;kvksa ds eè; lekUrj ekè; (A.M), xq.kksÙkj
ekè; (G.M) Kkr djsaxsA ge lekUrj ekè; vkSj xq.kksÙkj ekè; esa lEcUèk Hkh LFkkfir djsaxsA

vkb, fuEu leL;kvksa ij fopkj djsavkb, fuEu leL;kvksa ij fopkj djsavkb, fuEu leL;kvksa ij fopkj djsavkb, fuEu leL;kvksa ij fopkj djsa    %%%%

(a) ,d vkneh uotkr [kjxks'kksa dk ,d tksM+k ,d njcs esa j[krk gS vkSj fuf'pr vofèk
ds i'pkr~ fdrus [kjxks'k gksaxs ;g tkuuk pkgrk gSA ,d [kjxks'k dk tksM+k vius
tUe ds nks eghuksa ds i'pkr cPps iSnk djuk izkjEHk djsxk] vkSj mlds ckn izR;sd
eghus esa ,d u;k tksM+k [kjxks'kksa dk fn[kkbZ iM+sxkA izkjaHk esa [kjxks'kksa ds mlh njcs
esa dsoy ,d tksM+k [kjxks'kksa dk gksxk] nwljs eghus esa ogh tksM+k gksxk] rhljs eghus
esa mlds ikl mlh njcs esa [kjxks'kksa ds rhu tksM+s gksaxsA bl izdkj [kjxks'kksa ds tksM+ksa
dh la[;k Øekxr eghuksa esa 1, 1, 2, 3, 5, 8, 13, ... gksxhA

(b) vkorhZ n'keyo 0.3  dks ;ksx ds :i esa fuEu izdkj fy[k ldrs gSa%

0.3  = 0.3 + 0.03 + 0.003 + 0.0003 +...

(c) ,d O;fDr igys fnu 10 #i;s dekrk gS] nwljs fnu 30 #i;s] rhljs fnu 50 #i;s
bR;kfnA rks O;fDr dh fnu izfrfnu dh dekbZ ¼:- esa½ bl izdkj fy[k ldrs gSa

10, 30, 50, 70, 90, L

ge fdlh fo'ks"k eghus ds 10 osa fnu dh mldh dekbZ iwN ldrs gSaA

iqu% fuEufyf[kr vuqØeksa ij fopkj djsa %

(1) 2, 4, 8, 16, L (2) 
1 1 1 1

, , , ,...
9 27 81 243

− − (3) 0.01, 0.0001, 0.000001, L

bu rhu vuqØeksa esa igys in ds vfrfjDr izR;sd in ,d fuf'pr vuqØe esa gSa] ysfdu
igys fn;s rhu iz'uksa ls Øe esa vyx gSaA bl ikB esa ge mu vuqØeksa ij ppkZ djsaxs ftu
Jsf.k;ksa dk ,d fuf'pr Øe gSA
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     mís';  mís';  mís';  mís';

bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs %

• vuqØe ¼Js.kh½ dh voèkkj.kk dk o.kZu djuk(

• lekUrj Js.kh dks ifjHkkf"kr djuk rFkk mnkgj.kksa dk izek.k ¼mYys[k½ nsuk(

• lekUrj Js.kh dk O;kid in rFkk lkoZ vUrj Kkr djuk(

• a, d, n rFkk  t
n
 esa ls dksbZ rhu in ¼jkf'k½ nh gks] rc lekUrj Js.kh dh pkSFkh jkf'k izkIr djuk(

• lekUrj Js.kh ds nks in fn, x;s gksa rc lkoZvUrj ;k dksbZ vU; in Kkr djuk(

• A.P. ds izFke n inksa dk ;ksx dk lw= O;qRiUu djuk(

• S, n, a rFkk d esa ls dksbZ rhu jf'k;k¡ nh gqbZ gksa rks A.P.  dh pkSFkh jkf'k dh x.kuk djuk(

• nks la[;kvksa ds eè; lekUrj ekè; vUrfuZfo"V djuk j[kuk(

• A.P. dh voèkkj.kk dk mi;ksx djds nSfud thou dh leL;kvksa dks gy djuk(

• fn[kkuk fd G.P. ,d vuqØe gS tks ,d fuf'pr 'kwU;srj la[;k ¼,d ds vfrfjDr½ ds xq.ku

ls izkIr gksrh gS

• Jsf.k;ksa ds leqPp; ls G.P. igpkuuk

• G.P. dk O;kid in vkSj lkoZvuqikr Kkr djuk

• t
n, 

a, r rFkk n esa ls dksbZ rhu jkf'k;k¡ nh gksa rks] G.P. dh pkSFkh jkf'k dh x.kuk djuk

• G.P. ds lkoZ vuqikr rFkk fdlh vU; in dh x.kuk djuk tc blds dksbZ nks in fn, x;s gSa(

• vuqØe fy[kuk] tc O;kid in fn;k gks(

• G.P. ds izFke n inksa dk ;ksx dk lw= O;qRiUu djuk(

• ;fn a, r, n rFkk S esa ls dksbZ rhu jkf'k;k¡ nh gks] rks G.P. dh pkSFkh jkf'k dh x.kuk djuk

• G.P. ds vuUr inksa ds ;ksx (S ∞ ) dk lw= O;qRiUu djuk] tc 1r < ;

• rhljh jkf'k dh x.kuk djuk] tc S ∞ , a rFkk r esa ls dksbZ nks jkf'k;ka nh xbZ gksa(

• G.P. dk mi;ksx djds vkorhZ n'keyoksa dks fHkUu esa ifjofrZr djuk

• nks la[;kvksa ds eè; G.M. vUrfuZfo"V djuk

• lekUrj ekè; (A.M.) rFkk xq.kksÙkj ekè; (G.M.) ds eè; lEcUèk LFkkfir djuk



xf.kr 125

vuqØe rFkk Jsf.k;k

ekWM~;wy - II

vuqØe rFkk
Jsf.k;ka

fVIi.kh

    iwoZ KkuiwoZ KkuiwoZ KkuiwoZ Kku

• ?kkrkadksa ds fu;e

• nks vKkr jkf'k;ksa ds ;qxir lehdj.k

• f}?kkr lehdj.k

 6.1 vuqØevuqØevuqØevuqØe

vuqØe la[;kvksa dk laxzg gS tks dqN fufnZ"V fu;e dk ikyu djrs gq, ,d fuf'pr Øe esa gksrs
gSaA tgk¡ laxzg dh ,d fuf'pr la[;k a

n
 laxr èkukRed iw.kk±d n ls lEcfUèkr gks ldrh gSA

vuqØe ds fy, fofHkUu ladsr iz;ksx esa yk, tkrs gSa %

1. a
1
, a

2
, a

3
, ..., a

n
, .... 2. a

n
 , n = 1, 2, 3, ... 3. {a

n
}

vkb, fuEu vuqØeksa ij fopkj djsa

1. 1, 2, 4, 8, 16, 32, ... 2. 1, 4, 9, 16, 25, ...

3.
1

2

2

3

3

4

4

5
, , , ,  L 4. 1, 

1

2

1

3

1

4

1

5

1

6
, , , , ,  L

mijksDr mnkgj.kksa esa] vuqØe ds n osa in ds O;atd uhps fn, x, gS %

(1) a
n
 = 12n− (2) a

n
 = n2 (3) a

n
 = 

n

n +1
(4) a

n
 = 

1

n
 lHkh èkukRed

iw.kk±d n ds fy,A
Hkwfedk esa igys iz'u ¼leL;k½ ds fy, inksa dks fuEu lEcUèk ls izkIr dj ldrs gSaA

a
1
 = 1, a

2
 = 1, 2 1n n n

a a a
− −

= + , n ≥  3

ifjfer vuqØe esa inksa dh la[;k ifjfer gksrh gSA vifjfer vuqØe esa inksa dh la[;k vifjfer gksrh gSA

 6.2 lekUrj Js.khlekUrj Js.khlekUrj Js.khlekUrj Js.kh

vkb, la[;kvksa ds vuqØe ds fuEu mnkgj.kksa ij fopkj djsa %

(1) 2, 4, 6, 8, L (2) 1
3

2
2

5

2
, , , , L

(3) 10, 8, 6, 4, L (4) 
1 3 5

, 1, , 2, ,
2 2 2

− − − − −  L

è;ku nhft, fd mijksDr la[;kvksa ds pkj vuqØeksa ds igys in Øe'k% 2, 1, 10, vkSj –
1

2
 gSaA

igys in dk bl ikB esa cM+k egRo gSA vuqØe ds izR;sd mÙkjksÙkj in dk igys in ls fuf'pr
lEcUèk gksrk gSA inksa dk igys in ls D;k lEcUèk gSA mnkgj.k (1) esa

igyk in = 2, nwljk in = 4 = 2 + 1 × 2

rhljk in= 6 = 2 + 2 × 2 pkSFkk in = 8 = 2 + 3 × 2 vkSj blh izdkj
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mijksDr vuqØe ds izR;sd in esa 2 tksM+us ij mÙkjksÙkj in izkIr gksrs gSa] vFkkZr~ fdUgh nks Øekxr
inksa dk vUrj leku gSA

bl xq.k ls lEcfUèkr la[;kvksa dk vuqØe] ftlesa nks Øekxr inksa dk vUrj ,d 'kwU;srj leku
la[;k gS] lekUrj Js.kh dgykrh gS ftls ljy :i ls A. P. fy[krs gSaA

nks Øekxr inksa dk vUrj A.P. dk lkoZ vUrj dgykrk gS bl dks d ls iznf'kZr djrs gSaA

vke rkSj ij A.P. ftldk izFke in a, lkoZvUrj d gS] dks a, a + d, a + 2d, a + 3d, L Hkh fy[k
ldrs gSaA

ge t
n
 dk iz;ksx Js.kh ds n osa in dks n'kkZus esa djrs gSaA

6.2.1 lekUrj Js.kh dk O;kid inlekUrj Js.kh dk O;kid inlekUrj Js.kh dk O;kid inlekUrj Js.kh dk O;kid in

vkb, A.P. a, a + d, a + 2d, a + 3d, Lij fopkj djsaA

;gk¡ igyk in = a, nwljk in = a + d = a + (2 – 1) d, rhljk in = a + 2d = a + (3 – 1) d

mijksDr i)fr ds voyksdu }kjk n ok¡ in bl izdkj fy[k ldrs gSa % t
n
 = a + (n – 1) d

blfy;s ;fn A.P. dk izFke in vkSj lkoZ vUrj Kkr gSa rks Js.kh dk dksbZ Hkh in mijksDr lw=
ls Kkr fd;k tk ldrk gSA

dHkh&dHkh A.P. ds n osa in dks n ds inksa ds :i esa izdV djrs gSa mnkgj.kkFkZ t
n
 = 2n –1

ml fLFkfr esa O;atd esa n = 1, 2, 3, L  j[kdj Js.kh izkIr gksxhA bl fLFkfr esa A.P.. ds in 1,

3, 5, 7, 9, LgksaxsA

 fVIi.kh fVIi.kh fVIi.kh fVIi.kh    %%%%

(i) ;fn A.P. ds izR;sd in esa ,d 'kwU;srj leku la[;k tksM+h tk,] rks ifj.kkeh vuqØe
iqu% A.P. gh izkIr gksrk gSA

(ii) ;fn A.P. ds izR;sd in dks ,d 'kwU;srj leku la[;k ls xq.kk fd;k tk, rks ifj.kkeh
vuqØe iqu% A.P. gh izkIr gksrk gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.1.  A.P.  2, 4, 6, ... dk 10ok¡ in Kkr dhft,A

gygygygy : ;gk¡ izFke in (a) = 2 vkSj lkoZvUrj d = 4 – 2 = 2

lw= t
n
 = a + (n – 1) d, dk iz;ksx djds] gesa izkIr gksrk gS

t
10

 = 2 + (10 – 1) 2 = 2 + 18 = 20

vr% nh xbZ A.P. dk 10ok¡ in = 20

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.2. fdlh A.P. dk 10ok¡ in – 15 vkSj 31ok¡ in –57 gS] 15ok¡ in Kkr dhft,A

gygygygy : eku yhft, fd A.P. dk izFke in a rFkk lkoZUrj d gSA
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rc lw= t
n
 = a + (n – 1) d, ls

t
10

= a + (10 – 1) d = a + 9d

t
31

= a + (31 – 1) d = a + 30 d

gesa izkIr gqvk

a + 9d = –15 ...(1)

a + 30d = –57 ...(2)

a vkSj b ds eku Kkr djus ds fy;s lehdj.k (1) vkSj (2) dks gy dj yhft;sA

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

21d = –57 + 15 = –42

∴                                         d = =
–42

–
21

2

iqu% (1) ls] a = –15 –9d = – 15 – 9 (–2) = – 15 + 18 = 3

vc t
15

 = a + (15 –1)d = 3 + 14 (–2) = – 25

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.3.  A.P. 5, 11, 17, ... dk dkSu lk in 119 gS\

gygygygy : ;gk¡ a = 5, d = 11–5 = 6, t
n
 = 119

ge tkurs gSa fd

t
n

= a + (n – 1) d

⇒ 119 = 5 + (n – 1) × 6

⇒ (n – 1) = 
119 5

6

–
 = 19

∴ n = 20

vr% A.P. dk 20ok¡ in 119 gSA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 6.4.   D;k 600, A.P.  2, 9, 16, ... dk dksbZ in gS\

gygygygy : ;gk¡ a = 2, vkSj d = 9 – 2 = 7.

eku yhft, 600 A.P. dk nok¡ in gSA gesa izkIr gqvk t
n
 = 2 + (n – 1) 7

iz'ukuqlkj 2 + (n – 1) 7 = 600

∴ (n – 1) 7 = 598

;k n = +
598

7
1 ∴ n = 86

3

7

D;ksafd n ,d fHkUu gSA blfy, ;g Js.kh dk lnL; ugha gks ldrkA vr% 600 nh gqbZ Js.kh] A.P.

dk in ugha gSA
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.5.  ;fn a + b + c ≠  0 vkSj 
a

b c

b

c a

c

a b+ + +

, ,  A.P.. esa gS] rks fl) dhft, fd

1 1 1
, ,

b c c a a b+ + +

 Hkh A.P.. esa gksaxsA

gygygygy : D;ksafd 
a

b c

b

c a

c

a b+ + +

, ,  A.P.. esa gSa] vr%

b

c a

a

b c

c

a b

b

c a+ +

=

+ +

– –

;k
b

c a

a

b c

c

a b

b

c a+

+
F
HG

I
KJ +

+
F
HG

I
KJ =

+

+
F
HG

I
KJ +

+
F
HG

I
KJ1 1 1 1– –

;k
a b c

c a

a b c

b c

a b c

a b

a b c

c a

+ +

+

+ +

+

=
+ +

+

+ +

+

– –

;k
1 1 1 1

c a b c a b c a
− = −

+ + + +

  (D;ksafd a + b + c ≠ 0)

;k
1 1 1

b c c a a b+ + +

, ,  A.P.. esa gSaA

     ns[ksa vkius fdruk lh[kk 6.1

1. fuEufyf[kr A.P. dk nok¡ in Kkr dhft,A

(a) 1, 3, 5, 7, L (b) 3, 5, 7, 9, L

2. ;fn t
n
 = 2n + 1 gks] rks A.P. Kkr dhft,A

3. A.P. 2
1

2
4 5

1

2
, , ,  ..... dk dkSu lk in 31 gSA 10ok¡ in Hkh Kkr dhft,A

4. D;k – 292 A.P.  7, 4, 1, –2, ...dk dksbZ in gS\

5. A.P. dk mok¡ in n rFkk nok¡ in m gSA fn[kkb;s fd bldk (m + n) ok¡ in 'kwU; gksxkA

6. rhu la[;k,¡ A.P. esa gSa izFke vkSj vfUre la[;k dk vUrj 8 gS vkSj bu nksuksa dk xq.kuQy
20 gS la[;k,¡ Kkr dhft,A

7. ,d vuqØe dk nok¡ in na + b gSA fl) dhft;s fd ;g ,d A.P. gS ftldk lkoZvUrj a gSA

 6.3  lekUrj Js.kh ds izFke lekUrj Js.kh ds izFke lekUrj Js.kh ds izFke lekUrj Js.kh ds izFke n inksa dk ;ksx Kkr djukinksa dk ;ksx Kkr djukinksa dk ;ksx Kkr djukinksa dk ;ksx Kkr djuk

eku yhft, A.P. dk izFke in a, lkoZvUrj d gSA ekuk l vfUre in dks O;Dr djrk gSA

l = t
n
 = a + (n – 1)d ... (i)

ekuk S
n 
, A.P. ds izFke n inksa ds ;ksx dks O;Dr djrk gSA rks

S
n
 = a + (a + d) + (a + 2d) + ... + (l – 2d) + (l – d) + l ... (ii)
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mi;qZDr lehdj.k (R.H.S.) ds nk;sa i{k dks myVus ij] gesa izkIr gqvk

S
n
 = l + (l – d) + (l –2d) + ... + (a + 2d) + (a + d) + a           ... (iii)

(ii) vkSj (iii) dks ÅèokZèkj tksM+us ij] gesa izkIr gksrk gSA

2S
n
 = (a + l) + (a + l) + (a + l) + ... n inksa rd = n (a + l) vFkkZr~ S

n
a ln = +

2
( )

lkFk gh S
n

a n dn = +

2
2 1[ ( – ) ]           [(i) ls]

;g Li"V gS fd t
n
 = S

n
 – S

n – 1

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.6.  2 + 4 + 6 + ... dk n inksa rd ;ksx Kkr dhft,A

gy %gy %gy %gy % ;gk¡ a = 2, d = 4 – 2 = 2

lw= S
n

a n dn = +

2
2 1[ ( – ) ],  dk iz;ksx djds gesa izkIr gS

   S
n

nn = × +

2
2 2 1 2[ ( – ) ]  = + =

+n
n

n n

2
2 2

2 1

2
[ ]

( )
 = n (n + 1)

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.7.   fdlh A.P. dk 35ok¡ in 69 gSA A.P. bl ds 69 inksa dk ;ksx Kkr dhft,A

gy %gy %gy %gy % ekuk A.P. dk izFke in a vkSj lkoZvUrj d gS

gesa izkIr gksrk gS  t
35

 = a + (35 – 1) d = a + 34 d. ∴  a + 34 d = 69 ... (i)

lw= S
n

a n dn = +

2
2 1[ ( – ) ]  ls gesa izkIr gksrk gS

S a d69

69

2
2 69 1= +[ ( – ) ]  = 69 (a + 34d)  [(i) dk iz;ksx djds]

      = 69 × 69 = 4761

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.8.    fdlh A.P. dk izFke in 10 vkSj vfUre in 50 gSA ;fn lHkh inksa dk ;ksx

480 gS rks lkoZvUrj vkSj inksa dh la[;k Kkr dhft,A

gy %gy %gy %gy % gesa izkIr gksrk gS a = 10, l = t
n
 = 50, S

n
 = 480.

a, t
n
 vkSj S

n
 ds ekuksa dks lw= ( )2 1

2
n

n
S a n d= + −    vkSj t

n
 =  a+ (n – 1) d, esa j[kus ij] gesa

izkIr gksrk gS

480
2

20 1= +
n

n d( – ) L  (i)

  50 = 10 + (n – 1) d L (ii)

lehdj.k-  (ii) ls izkIr gksrk gS% (n – 1) d = 50 – 10 = 40 L (iii)
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lehdj.k- (i) ls gesa izkIr gksrk gS

480 (20 40)
2

n
= +  ;k 60n = 2 × 480 ∴ n =

×
=

2 480

60
16

(iii) ls] 
40 8

15 3
d = = (D;ksafd 1 16 1 15)n − = − =

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.9.   eku yhft, fd fdlh A.P. dk nok¡ in vkSj n inksa dk ;ksxQy Øe'k% p vkSj

q gSA fl) dhft, fd bldk izFke in 
2

.
q pn

n

− 
 
 

gSA

gy % gy % gy % gy % bl fLFkfr esa t
n
 = p vkSj S

n
 = q

ekuk A.P. dk izFke in a gS vc ( )
2

n n

n
S a t= +

;k ( )
2

n
a p q+ =  ;k a p

q

n
+ =

2
 ;k a

q

n
p=

2
–  ∴ a

q pn

n
=

2 –

    ns[ksa vkius fdruk lh[kk 6.2

1. fuEu A.P. dk ;ksx Kkr dhft, %

(a) 8, 11, 14, 17,L15 inksa rd (b) 8, 3, –2, –7, –12,Ln inksa rd

2. A.P. 27, 23, 19, 15, ... ds fdrus inksa dk ;ksx 95 gS\

3. ,d O;fDr vius fe= ls 1740 #i;s C;kt eqDr _.k ysuk pkgrk gSA Hkqxrku ekfld fdLrksa
esa djus dk oknk djrk gSA igys ekl esa og 200 #i;s nsrk gS vkSj vxys izR;sd ekl dh
fdLrksa esa 10-10 #i;s de djrk tkrk gSA fdrus eghus esa og iwjk Hkqxrku dj nsxk\

4. Js.kh 3, 6, 9, 12, Lesa de&ls&de fdrus in fy, tk,¡ fd mudk ;ksx 2000 ls de u gks\

5. cPpksa dh vkyw nkSM+ esa] n vkyw ,d&,d ehVj dh nwjh ij] ,d js[kk esa j[ks tkrs gSaaA ,d
izfr;ksxh fudVre vkyw ls 5 ehVj nwj mlh js[kk esa ,d fcUnq ls izkjEHk djrk gSA ;fn og
,d le; esa tkdj ,d gh vkyw mBk;s rFkk mls ykdj izkjfEHkd fcUnq ij j[ks rks bl izdkj
lc vkyqvksa dks izkjfEHkd fcUnq ij bdV~Bk djus esa dqy pyh nwjh ds fy, ,d O;atd Kkr
dhft,A ;fn dqy pyh gqbZ nwjh 162 ehVj gks] rks n dk eku Kkr dhft,A

6. ;fn vuqØe ds izFke n inksa dk ;ksx an2 + bn gks] rks fl) dhft, fd vuqØe A.P. esa gSaA
bldk lkoZvUrj Kkr dhft,A

 6.4  lekUrj ekè; ¼lekUrj ekè; ¼lekUrj ekè; ¼lekUrj ekè; ¼A.M.½½½½

tc rhu la[;k,¡ a, A vkSj b A.P. esa gksa] rc A, a rFkk b dk lekUrj ekè; dgykrk gSA ge izkIr

djrs gSa] A – a = b – A ;k A = 
a b+

2

A.P.
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bl izdkj nks la[;kvksa dk vHkh"V A.M. 
a b+

2
gSA

fuEu A.P. ij fopkj djsa%  3, 8, 13, 18, 23, 28, 33.

;gk¡ izFke in 3 vkSj vfUre in 33 ds eè; 5 in gSaA ;s in 3 vkSj 33 ds eè; A.M. dgykrs
gSaA ,d vU; A.P. 3, 13, 23, 33, ij fopkj dhft,A bl fLFkfr esa 3 vkSj 33 ds eè; nks
A.M.13 vkSj 23 gSaA

lkekU;r;k] nks la[;kvksa a rFkk b ds eè; fdrus gh A.M. vUrfuZfo"V fd;s tk ldrs gSaA ekuk
A

1
, A

2
, A

3
, ..., A

n
, a rFkk b ds chp n lekarj ek/; gSaA

a, A
1
, A

2
, A

3
 ..., A

n
, b ,d lekarj Js<+h gS

ekuk bl A.P. dk lkoZvUrj d gSA Li"Vr;k blesa (n + 2) in gSaA

∴ b = (n + 2)ok¡ in = a + (n + 1) d

d
b a

n
=

−

+1

vc  A
1
 = a d a

b a

n
+ ⇒ = +

−

+

F
HG

I
KJA1

1
...(i)

 A
2
 = a d a

b a

n
+ ⇒ = +

−

+

F
HG

I
KJ2

2

1
A2

( )
...(ii)

                                        M

 
( )

1
n n

n b a
A a nd A a

n

− 
= + ⇒ + 

+ 
... (n)

;s a rFkk b ds eè; vHkh"V n lekarj ek/; gSaA

(i), (ii), ..., (n) dks tksM+us ij] gesa izkIr gqvk

A
1
 + A

2
 + ... +A

n
 = na + L+ [ ]1 2 ...

1

b a
n

n

−
+ +

+

( 1) ( ) ( )

1 2 2 2

b a n n n b a n a b
na na

n

− + − +  
= + = + =  

+  

= n [a rFkk b ds eè; ,d lekarj ek/;]

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.10.  8 vkSj 26 ds eè; 5 lekarj ek/; vUrfuZfo"V dhft;sA

ekuk %ekuk %ekuk %ekuk % ekuk 8 vkSj 26 ds eè; 5 lekarj ek/; A
1
, A

2
, A

3
, A

4
 rFkk A

5
 gSaA

blfy, 8, A
1
, A

2
, A

3
, A

4
, A

5
, 26 lekarj Js.kh esa gSaA lkFk gh a = 8, b = 26, n = 7

ge izkIr djrs gSa 26 = 8 + (7 – 1) d ∴ d = 3
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∴ A
1
 = a + d = 8 + 3 = 11, A

2
 = a + 2d = 8 + 2 × 3 = 14

A
3
 = a + 3d  = 17, A

4
 = a + 4d = 20

A
5
 = a + 5d = 23

vr% 8 vkSj 26 ds eè; 5 lekarj ek/; 11, 14, 17, 20 vkSj 23 gSaA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.11.   20 vkSj 80 ds eè; n lekarj ek/; bl izdkj gSa fd igys lekarj ek/; vkSj
vfUre lekarj ek/; dk vuqikr 1 : 3 gSA n dk eku Kkr dhft,A

gy % gy % gy % gy % ;gk¡ A.P. dk (n+2)ok¡ in 80 gS] izFke in 20 gSA ekuk lkoZvUrj d gSA

∴ 80 = 20 + (n+2–1) d

;k 80 – 20 = (n+1) d ;k d = 
60

1n +

izFke A.M. = 20
60

1
+

+n
 = 

20 20 60

1

n

n

+ +

+
 = 

20 80

1

n

n

+

+

vfUre A.M. = 20
60

1
+ ×

+

n
n

 = 
80 20

1

n

n

+

+

ge izkIr djrs gSa] 
20 80

1

80 20

1

n

n

n

n

+

+

+

+

:  = 1 : 3

;k
n

n

+

+

=
4

4 1

1

3
;k 4n + 1 = 3n + 12 ;k n = 111

∴ 20 vkSj 80 ds eè; 11 A.M. gSaA

     ns[ksa vkius fdruk lh[kk 6.3

1. fl) dhft;s fd ;fn lekarj Js.kh ds inksa dh la[;k fo"ke gS rks eè; in igys rFkk
vfUre in dk lekarj ek/; gksxkA

2. 7 vkSj 85 ds eè; m lekarj ek/; bl izdkj fy;s x;s gSa fd (m –3)osa rFkk m osa ekè;ksa dk
vuqikr 11 : 24 gSA m dk eku Kkr dhft;sA

3. fl) dhft;s fd nks la[;kvksa ds eè; n lekarj ek/;ksa dk ;ksx] muds chp vdsys lekarj
ekè; dk n xquk gSA

4. ;fn A.P. ds posa rFkk qosa inksa dk A.M.] rosa rFkk sosa inksa ds A.M. ds leku gS rks fn[kkb;s
fd  p + q = r + s.

 6.5 xq.kksÙkj Js.khxq.kksÙkj Js.khxq.kksÙkj Js.khxq.kksÙkj Js.kh

vkb, fuEufyf[kr vuqØe ij fopkj djsa %

(1) 1, 2, 4, 8, 16, L  (2) 3 1
1

3

1

9

1

27
, , , , ,L  (3) 1, – 3, 9, – 27, L  (4) x, x2, x3, x4, L
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;fn ge mi;qZDr lHkh vuqØeksa esa inksa ds izk:i dks ns[ksa rks irk pyrk gS fd izR;sd in vius
ls igys in ds lkFk ,d fo'ks"k fu;e ds }kjk lEcfUèkr gSA

tSls mnkgj.k (1) esa] izFke in 1 gS] nwljk in igys in dk nqxquk gSA rhljk in igys in dk 22 xquk gSA

iqu% mnkgj.k (2) esa izFke in 3 gS] nwljk in igys in dk 
1

3
 xquk gSA rhljk in igys in dk

2

1

3
 xquk gSA

bl izdkj ds vuqØe dks xq.kksÙkj Js.kh dgrs gSaA la[;kvksa dk ,slk vuqØe ftlesa fdUgha nks
Øekxr inksa dk vuqikr ,d leku 'kwU;srj la[;k gks xq.kksÙkj Js.kh dgykrh gS ;k laf{kIr esa mls
G. P. dgrs gSaA bldk vuqikr lkoZvuqikr dgykrk gSA

bl izdkj = =
nlq jk in rhljk in

igyk in nlq jk in
 ..... xq.kksÙkj Jss.kh dk lkoZvuqikr dgykrk gSA

mnkgj.k (1) ls (4) rd xq.kksÙkj Js.kh gSa ftuds izFke in Øe'k% 1, 3, 1, x rFkk lkoZvuqikr
1

2, , 3
3

− rFkk x gSaA

fdlh xq.kksÙkj Js.kh dk O;kid :i ftldk izFke in a rFkk lkoZvuqikr r gks a, ar, ar2, ar3 ... gSA

 6.5.1  O;kid inO;kid inO;kid inO;kid in

vkb,] ,d xq.kksÙkj Js.kh ftldk izFke in a rFkk lkoZvuqikr r gS] ij fopkj djsaA bl ds in gSa %

a, ar, ar2, ar3, ...

bl fLFkfr esa t
1
 = a = ar1–1, t

2
 = ar = ar2–1, t

3
 = ar2 = ar3–1, t

4 
= ar3 = ar4–1

... ...

O;kidh;dj.k djus ij] gesa nosa in dk fuEu eku izkIr gksrk gS

t
n
 = arn–1           ... (A)

 6.5.2  xq.kksÙkj Js.kh ds dqN ¼fo'ks"k½ xq.k èkeZxq.kksÙkj Js.kh ds dqN ¼fo'ks"k½ xq.k èkeZxq.kksÙkj Js.kh ds dqN ¼fo'ks"k½ xq.k èkeZxq.kksÙkj Js.kh ds dqN ¼fo'ks"k½ xq.k èkeZ

(i) ;fn fdlh xq.kksÙkj Js.kh ds lHkh inksa dks fdlh 'kwU;srj la[;k ls xq.kk fd;k tk, rks izkIr
Js.kh Hkh xq.kksÙkj Js.kh gh gksxhA izkIr G.P. dk lkoZvuqikr Hkh ogh gksxk tks ewy Js.kh dk gSA

;fn a, b, c, d, ... ,d G.P. gS] rks ak, bk, ck, dk ... Hkh G.P. esa gSaA ( )0k ≠

(ii) fdlh G.P. ds lHkh inksa dh ?kkr cjkcj c<+k nh tk, rks ifj.kkeh Js.kh Hkh G.P. esa gh gksxhA

ekuk a, b, c, d ... G.P. esa gS rks ak, bk, ck, dk, ... Hkh ,d G.P. esa gSA ( )0k ≠

ifj.kkeh G.P. dk lkoZvuqikr ewy lkoZvuqikr dh ogh ?kkr c<+kdj izkIr gksxk tks Js.kh ds inksa
dh ?kkr c<+kbZ gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.12.   G.P.  4, 8, 16, ... dk 6ok¡ in Kkr dhft,

gy %gy %gy %gy % bl fLFkfr esa izFke in (a) = 4 lkoZvuqikr (r) = 8 ÷ 4 = 2
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lw= t
n
 = arn–1, }kjk] ge izkIr djrs gSa %

t
6
 = 4 × 26–1 = 4 × 32 = 128

G.P. dk 6ok¡ in 128 gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.13.   ,d G.P. ds pkSFks rFkk ukSosa in ds eku Øe'k% 8 vkSj 256 gSa xq.kksÙkj Js.kh Kkr
dhft,A

gy % gy % gy % gy % G.P. dk izFke in a rFkk lkoZvuqikr r gS] rc

t
4
 = ar4–1 = ar3, t

9
 = ar9–1 = ar8

iz'ukuqlkj] ar8 = 256         L  (1)

;k      ar3 = 8         L  (2)

∴    
ar

ar

8

3

256

8
=  ;k r5 = 32 = 25 ∴ r = 2

iqu% (2) ls a × 23 = 8 ∴ a = =
8

8
1

blfy,] G.P. gS %

1, 2, 4, 8, 16, ...

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.14.   G.P. 5, –10, 20, – 40, ... dk dkSu lk in 320 gksxk\

gy %gy %gy %gy % bl fLFkfr esa] a = 5; r = = −
–10

5
2 . ekuk G.P.. dk nok¡ in 320 gS

lw= t
n
 = arn–1, }kjk] ge izkIr djrs gSa t

n
 = 5. (–2)n–1

∴ 5. (–2)n–1 = 320 (fn;k gS)

∴ (–2)n–1 = 64 = (–2)6
∴ n – 1 = 6 ∴ n = 7

blfy,] 320 G.P. dk 7ok¡ in gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.15.   ;fn a, b, c, vkSj d  G.P. esa gSa] rks fn[kkb;s fd (a + b)2, (b + c)2 vkSj (c + d)2

Hkh G.P. esa gSaA

gy % gy % gy % gy % D;ksafd    a, b, c vkSj d  G.P. esa gSa] ∴ 

b

a

c

b

d

c
= =

∴ b2 = ac, c2 = bd, ad = bc            ...(1)

vc      (a + b)2 (c + d)2
( ) ( )

2

a b c d= + +    = (ac + bc + ad + bd)2

= (b2 + c2 + 2bc)2 ...[(1) dk iz;ksx djds] = ( )b c+
2

2

∴

( )

( )

( )

( )

c d

b c

b c

a b

+

+

=
+

+

2

2

2

2

bl izdkj (a + b)2, (b + c)2, (c + d)2 Hkh G.P. esa gSaA
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  ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk 6.4

1. ,d xq.kksÙkj Js.kh dk izFke in vkSj lkoZvuqikr Øe'k% 3 vkSj 
1

2
−  gSaA blds izFke ik¡p in

fyf[k,A

2. xq.kksÙkj Js.kh 1, 2, 4, 8, 16, ... dk dkSu lk in 1024 gS\ D;k 520 bl Js.kh dk dksbZ in gS\

3. rhu la[;k,¡ ,d xq.kksÙkj Js.kh esa gSaA mudk ;ksx 43 gS rFkk xqkuQy 216 gSA mu
la[;kvksa dks Øekuqlkj Kkr dhft;sA

4. n ds izR;sd eku ds fy, fdlh xq.kksÙkj Js.kh dk 'n' ok¡ in 2 ×3n gSA rks xq.kksÙkj Js.kh dk
(a) izFke in Kkr dhft;s (b) lkoZvuqikr Kkr dhft;sA

 6.6 ,d xq.kksÙkj Js.kh ds izFke ,d xq.kksÙkj Js.kh ds izFke ,d xq.kksÙkj Js.kh ds izFke ,d xq.kksÙkj Js.kh ds izFke n inksa dk ;ksx inksa dk ;ksx inksa dk ;ksx inksa dk ;ksx

ekuk G.P. dk izFke in a rFkk lkoZuqikr r  gSA ekuk S
n
  G.P. ds izFke 'n' inksa dk ;ksx fu:fir djrk gSA

bl izdkj S
n
 = a + ar + ar2 + ... + arn–2 + arn–1            ... (1)

(1) dks r }kjk xq.kk djus ij] ge izkIr djrs gSa

r S
n
 = ar + ar2 + .... + arn–2 + arn–1 + arn            ... (2)

(1) – (2) ⇒ S
n
 – rS

n
 = a – arn

;k S
n
 (1 – r) = a (1 – rn)

∴ S
a r

r
n

n

=
( – )

–

1

1
         ....(A)

    =
a r

r

n( – )

–

1

1
         ....(B)

(A) vkSj (B) esa dksbZ&u&dksbZ ¼nksuksa esa ls ,d½ izFke n inksa dk ;ksx nsrk gSA bl lw= dks
lqfoèkktud ¼mi;qDr½ iz;ksx djrs gSa (A) tc | r | <1 vkSj (B) tc |r| > 1A

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.16.  G.P. 1, 3, 9, 27, ... dk 10 inksa rd ;ksx Kkr dhft;sA

gy %gy %gy %gy % ;gk¡ izFke in (a) = 1 rFkk lkoZvuqikr ( )
3

3
1

r = =

vc lw= 
( )1

,
1

n

n

a r
S

r

−

=

−

 dk mi;ksx djus ij (Q  r >1) gesa izkIr gksrk gS %

S10

10 101 3 1

3 1

3 1

2
= =

.( – )

–

–

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.17.   G.P.
1

3
1 3, , ,  , L , 81 dk ;ksx Kkr dhft,A

gy %gy %gy %gy % ;gk¡ a r= =
1

3
3;  vkSj t

n
 = l = 81
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vc t
n
 = 81 = =

1

3
3 31 2( ) ( )– –n n

 2 4 8( 3) 3 ( 3)n−

∴ = = ∴ n – 2 = 8

;k n = 10

∴ Sn =

1

3
3 1

3 1

10

–

–
 = 

( )
10

3 1

3 3

−

−

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.18.   G.P. 0.6, 0.06, 0.006, 0.0006, Ldk n inksa rd ;ksx Kkr dhft,A

gy %gy %gy %gy % ;gk¡ a = 0.6 = 
6

10
 rFkk r = =

0 06

0 6

1

10

.

.

lw= S
a r

r
n

n

=
( – )

–

1

1
 dk mi;ksx djus ij] gesa izkIr gksrk gS  [Q  r <1]

    

6 1
1

10 10 6 1
1

1 9 10
1

10

n

n n
S

   
−  
     

= = − 
 

−

2 1
1

3 10n

 
= − 

 

vHkh"V ;ksx 
2

3
1

1

10
–

n

F
HG

I
KJ  gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.19.  G.P. 64, 32, 16, L  ds fdrus inksa dk ;ksx 
1

127
2
 gksxk\

gy %gy %gy %gy % ;gk¡ a r= = =64
32

64

1

2
,   (<1) vkSj Sn = =127

1

2

255

2
.

lw= S
a r

r
n

n

=
( – )

–
,

1

1
 dk mi;ksx djus ij] ge izkIr djrs gSa

Sn

n

=

F
HG
I
KJ
U
V|
W|

R
S|
T|

64 1
1

2

1
1

2

–

–
 ⇒  

64 1
1

2

1
1

2

255

2

–

–

F
HG
I
KJ
U
V|
W|

R
S|
T|

=

n

... (fn;k gS)

;k
1 255

128 1
2 2

n  
− =  
   

 ;k 1
1

2

255

256
–
F
HG
I
KJ =

n

;k
1

2
1

255

256

1

256

1

2

8F
HG
I
KJ = = =

F
HG
I
KJ

n

– ∴ n = 8

blfy, inksa dh vHkh"V la[;k 8 gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.20.   fuEu Js.kh dk ;ksx Kkr dhft, %

2, 22, 222, ..., n inksa rd
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gy % gy % gy % gy % ekuk S ;ksx dks n'kkZrk gSA rc

    S = 2 + 22 + 222 + L  n inksa rd

= 2 (1 + 11 + 111 + L  n inksa rd) = 
2

9
 (9 + 99 + 999 + L  n inksa rd)

( ) ( ) ( ){ }
2 32

10 1 10 1 10 1 ... )
9

n= − + − + − + • • • ••• • •

( ) ( ){ }
2 32

10 10 10 ... 1 1 1 ...
9

n n= + + + − + + +• • • ••• • • • • • ••• • •

=

UVW
RS
T

2

9

10 1

10 1

( – )

–
–

n

n 2 3[ 10 10 10+ + +Q L  ,d G.P.. gS ftlesa r = 10>1]

=

L
NM

O
QP

2

9

10 1 9

9

n
n– –

( )
2

10 1 9
81

n
n= − −

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6. 21.  Js.kh 0.7, 0.77, 0.777,  Ldk n inksa rd ;ksx Kkr dhft,A

gy %gy %gy %gy % ekuk S ;ksx dks n'kkZrk gSA rc

      S = 0.7 + 0.77 + 0.777 + L  n inksa rd

= 7(0.1 + 0.11 + 0.111 +  L  n inksa rd) = 
7

9
 (0.9 + 0.99 + 0.999 + L  n inksa rd)

= 
7

9
 {(1–0.1) + (1–0.01) + (1 – 0.001) + L  n inksa rd}

= 
7

9
 {(1 + 1 + 1 + ... n inksa rd) – (0.1 + 0.01 + 0.001 + L  n inksa rd)}

2 3

7 1 1 1

9 10 10 10
n n
  

= − + + +  
  

L • • • ••• • •

1 1
1

7 10 10

19
1

10

n

n

  
−    

= − 
 −

  
(D;ksafd r < 1)

= 
7

9

1

9
1

1

10
n

n
– –
F
HG

I
KJ
UVW

RST = 
+L

NM
O
QP

−7

9

9 1 10

9

n
n–

= 
7

81
9 1 10n

n– +
−

    ns[ksa vkius fdruk lh[kk 6.5

1. fuEu xq.kksÙkj Jsf.k;ksa dk ;ksx Kkr dhft, %

(a) 6, 12, 24, ... 10 inksa rd (b) 1
1

2

1

4

1

8

1

16
, , , ,− −  ...  20 inksa rd

2. G.P.  8, 16, 32, 64, L  ds fdrus inksa dk ;ksx 8184 gksxk?
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3. fl) dhft;s fd G.P.  a + b + ... + l dk ;ksx  
bl a

b a

–

–

2

 gSA

4. fuEufyf[kr vuqØeksa dk ;ksx n inksa rd Kkr dhft, %

(a) 8, 88, 888, ... (b) 0.2, 0.22, 0.222, ...

 6.7 vuUr xq.kksÙkj Js.khvuUr xq.kksÙkj Js.khvuUr xq.kksÙkj Js.khvuUr xq.kksÙkj Js.kh

vHkh rd geus G.P. ds ifjfer inksa dk ;ksx djuk lh[kk gSA vc ge G.P. ds vuUr inksa dk

;ksx Kkr djsaxs] tSls 1
1

2

1

4

1

8

1

16
, , , , ,  L

blss ge bl rjg ls djrs gSa % ;gk¡ ij 
1

1, .
2

a r= =

G.P. nok¡ in t
n
 = 

1

2 1n–  gS vkSj n inksa dk ;ksx vFkkZr~ 

1
1

12 2 1
1 2

1
2

n

n n
S

−
 

= = − 
 

−

1

1
2 2.

2n−
= − <

vr% n dk eku fdruk Hkh cM+k gks n inksa dk ;ksx dHkh Hkh 2 ls vfèkd ugha gksxkA

vr%] ;fn ge vuUr inksa dk ;ksx djsa] rks Hkh ge mÙkj 2 ls vfèkd izkIr ugha djsaxsA

;g Hkh è;ku nsa fd vlkar n'keyo fHkUu 0.3  okLro esa 0.3 + 0.03 + 0.003 + 0.0003 + ... gSA

vFkkZr~ mi;qZDr vuUr vuqØe dk ;ksx okLro esa 
1

3
 gSA

nwljs 'kCnksa esa ;g ns[kk x;k gS fd ge G.P.  1, 2, 4, 8, 16, ... ds vuUr inksa dk ;ksx djsa rks
ge ,d ifjfer la[;k izkIr djsaxsA

vr% dHkh&dHkh ge G.P. ds vuUr inksa dk ;ksx Kkr dj ldrs gSa vkSj dHkh&dHkh ugha HkhA
vc ge bl leL;k ij fopkj djsaxsA

 6.7.1 xq.kksÙkj Js.kh ds vuUr inksa dk ;ksxxq.kksÙkj Js.kh ds vuUr inksa dk ;ksxxq.kksÙkj Js.kh ds vuUr inksa dk ;ksxxq.kksÙkj Js.kh ds vuUr inksa dk ;ksx

vkb, vuUr in rFkk lkoZvuqikr r okys ,d G.P. ij fopkj djsa %

fLFkfrfLFkfrfLFkfrfLFkfr 1 : ekuk fd | r | > 1

rc G.P. ds n inksa ds ;ksx dh vfHkO;fDr dh tkrh gS %

( 1)

1

n

n

a r
S

r

−
=

− 1 1

n
a r a

r r
= −

− −

         ... (A)

vc] tSls n dk eku c<+rk gS rks rn dk eku Hkh c<+rk gSA bl izdkj ;fn n vuUr cM+k gks rFkk
| r | > 1 rc vuUr inksa dk ;ksx Hkh vuUr cM+k gh gksxk] ftldk xf.kr esa vfèkd egÙo ugha
gSA vc ge vU; lEHkkouk ij fopkj djsaxsA
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fLFkfrfLFkfrfLFkfrfLFkfr 2 : ekuk | r | < 1

lw= (A) fuEu izdkj fy[kk tk ldrk gSA S
a r

r

a

r

ar

r

n n

= =
( – )

– –
–

–

1

1 1 1

vc ;fn n dk eku c<+rk gS rks rn dk eku NksVk gksrk tkrk gS] vFkkZr~ ;fn n → ∞ , r n → 0 rc

mijksDr lw= cu tk,xk % S
a

r
=

1 –

vr% ,d vuUr xq.kksÙkj Js.kh ftldk izFke in a rFkk lkoZvuqikr r gS ds ;ksx dk lw=

S
a

r
=

1 –
, tc | r | < 1 gS ...(i)

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.22.   vuUr G.P.  
1 2 4 8

, , , ,
3 9 27 81

− − L dk ;ksx Kkr dhft, %

gy %gy %gy %gy % ;gk¡ vuUr G.P. dk izFke in a =
1

3
,  vkSj 

r = =

–

– .

2

9
1

3

2

3  ;gk¡ | r | = = <–
2

3

2

3
1

∴ vuUr inksa ds ;ksx dk lw= S
a

r
=

1 –
  dk mi;ksx djus ij ge izkIr djrs gSa

S = F
HG
I
KJ

=

+

=

1

3

1
3

1

3

1
2

3

1

5
–

–2

vr% nh xbZ vuUr G.P. dk ;ksx 
1

5
 gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k  6.23.   vlkar n'keyo 0.3  dks vuUr xq.kksÙkj Js.kh ds :i esa fyf[k;s rFkk mldk

eku ifjes; ds la[;k :i esa Kkr dhft,A

gy %gy %gy %gy % 0.3  = 0.3333333 ... = 0.3 + 0.03 + 0.003 + 0.0003 + .... = + + + +
3

10

3

10

3

10

3

102 3 4  ...

mi;qZDr Js.kh ,d vuUr xq.kksÙkj Js.kh gSA ftldk izFke in a =
3

10
 vkSj 

2

3

110 1
3 10

10

r = = <

vr% lw= S
a

r
=

1 –
,  dk mi;ksx djus ij ge izkIr djrs gSa % 

3 3

10 100.3
1 9

1
10 10

= =

−

3 1

9 3
= =

bl izdkj] vlkar n'keyo fHkUu 0 3
1

3
. .=

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.24.  ,d ljy yksyd }kjk Øekxr lsd.Mksa esa r; dh xbZ nwjh 16, 12, 9, ... gSA

fojke voLFkk esa vkus rd ;g fdruh nwjh r; djsxhA
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gygygygy : ljy yksyd }kjk Øekxr lsd.Mksa esa r; dh xbZ nwjh 16, 12, 9, ... ,d vuUr xq.kksÙkj

Js.kh gS ftldk izFke in a = 16 vkSj r 
12 3

1
16 4

= = < .

lw= S
a

r
=

1 –
  dk mi;ksx djus ij] gesa izkIr gksrk gS

S = = =
16

1
3

4

16

1

4

64

–

vr% ljy yksyd }kjk r; dh xbZ nwjh 64 lseh gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.25.   ,d vuUr xq.kksÙkj Js.kh dk ;ksx 3 gS rFkk blds izFke nks inksa dk ;ksx  
8

3

gSA izFke in Kkr dhft,A

gy %gy %gy %gy % bl leL;k esa S = 3 A ekuk nh gqbZ vuUr G.P. dk izFke in a rFkk lkoZvuqikr r gSA

rc iz'ukuqlkj 
8

3
a ar+ =  ;k 3 (1 ) 8a r+ =           ... (1)

S
a

r
=

1 –
,  ls ge izkIr djrs gSa 3

1

a

r
=

−

 ;k 3(1 )a r= −           ... (2)

(1) vkSj (2) ls] gesa izkIr gqvk

3.3 (1 – r) (1 + r) = 8 ;k 1
8

9

2– r =  ;k r
2 1

9
=  ;k r = ±

1

3

(2) ls r = ±
1

3
 ds vuqlkj a = 3 

1
1

3

 
 
 
m = 2 ;k 4

    ns[ksa vkius fdruk lh[kk 6.6

(1) fuEufyf[kr vuUr xq.kksÙkj Jsf.k;ksa dk ;ksx Kkr dhft, %

(a) 
1 1 1

1
3 9 27

+ + + + ∞L (b) 2 3 4

2 3 2 3

5 5 5 5
+ + + + ∞L

2. fuEufyf[kr vlkar n'keyo fHkUuksa dks vuUr G.P. ds :i esa fyf[k;s rFkk mudk eku
ifjes; la[;k ds :i esa Kkr dhft, %

(a) 0.7 (b) 0.315

3. ,d vuUr xq.kksÙkj Js.kh dk ;ksx 15 gS rFkk ml Js.kh ds inksa ds oxks± dk ;ksx 45 gS]
G.P. Kkr dhft,A

4. ,d vuUr xq.kksÙkj Js.kh dk ;ksx
1

3
 gS rFkk bldk izFke in 

1

4
 gSA xq.kksÙkj Js.kh Kkr

dhft,A
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 6.8  xq.kksÙkj ekè;xq.kksÙkj ekè;xq.kksÙkj ekè;xq.kksÙkj ekè; ¼ ¼ ¼ ¼G.M.½½½½

;fn a, G, b  G.P. eas gSa] rc G, a rFkk b dk xq.kksÙkj ekè; dgykrk gSA

;fn rhu la[;k,¡ G.P. eas gSa] rc eè; in vU; nks inksa dk xq.kksÙkj ekè; dgykrk gSA

;fn a, G
1
, G

2
, ..., G

n
, b G.P. eas gSa]

rc G
1
, G

2
, ..., G

n
 la[;kvksa a rFkk b ds eè; n xq.kksÙkj ek/; dgykrs gSaA n inksa dk xq.kksÙkj

ekè; muds xq.kuQy ds oxZewy dh noha ?kkr ls ifjHkkf"kr gksrk gSA

bl izdkj ;fn a
1
, a

2
, ..., a

n
, n in gSa] rc mudk G.M. = (a

1
, a

2
, ... a

n
)

1

n

ekuk a rFkk b dk xq.kksÙkj ekè; G gS] rc a, G, b xq.kksÙkj Js.kh esa gSaA

G

Ga

b
=  ;k G2 = ab ;k G = ab

∴ xq.kksÙkj ekè; = pje inka s dk xq.kuQy

;fn dksbZ nks èku la[;k,¡ a rFkk b fn, x;s gksa rks buds eè; fdrus gh xq.kksÙkj ek/; vUrfuZfo"V
dj ldrs gSaA ekuk a rFkk b ds eè; n xq.kksÙkj ek/; a

1
, a

2
, a

3 
..., a

n
 gSaA

rc a
1
 a

1
, a

3
, ....... a

n
, b ,d G.P. gSA

bl izdkj b Js.kh dk (n + 2)ok¡ in gSA

    b = a rn+1 ;k 1n b
r

a

+

=  ;k 

1

1nb
r

a

+ 
=  
 

vr% a
1
 = ar = a

b

a

n

×
F
HG
I
KJ

+

1

1

, a
2
 = ar2 = 

2

1nb
a

a

+ 
× 
 

L

L

L

L

1

n

n
n

n

b
a ar a

a

+ 
= = × 

 

vkxs ge fn[kk ldrs gSa fd bu n  G.M. dk xq.kuQy] a rFkk b ds eè; ,dy xq.kksÙkj ekè; dh
n ?kkr ds cjkcj gksrk gSA

a
1
. a

2
, ... a

n
, dk xq.kk djus ij] ge izkIr djrs gSa

1 2

1 1 1

1 2,

n

n n n
n

n

b
a a a a

a

+ +

+ + + 
=  

 

L

L

1 2

1

n

n n
b

a
a

+ + +

+
 

=  
 

L
( 1)

2( 1)

n n

n
n b

a
a

+

+ 
=  

 

= a
b

a

n

n

F
HG
I
KJ

2

= ( )ab ab

n
n

n2
= =d i G  = (a rFkk b ds eè; ,dy G.M.)n
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.26.   
3

2
 vkSj 

27

2
 dk xq.kksÙkj ek/; Kkr dhft,A

gy % gy % gy % gy % ge tkurs gSa fd ;fn a rFkk b ds eè; G xq.kksÙkj ek/; gSa] rc G ab=

∴

3

2
 vkSj 

27

2
 dk xq.kksÙkj ek/; 

3 27 9

2 2 2
= × =

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.27.   1 vkSj 256 ds eè; rhu G.M. vUrfuZfo"V dhft;sA

gy %gy %gy %gy % ekuk 1 vkSj 256 ds eè; rhu xq.kksÙkj ek/;e G
1
, G

2
, G

3
 gSaA

rc 1, G
1
, G

2
, G

3
, 256 xq.kksÙkj Js.kh esa gSaA

;fn r lkoZ vUrj gks] rc t
5
 = 256

vFkkZr~ ar4 = 256 ⇒ 1. r4 = 256 ;k r2 = 16 ;k r = ±4

tc r = 4, G
1
 = 1. 4 = 4, G

2
 = 1. (4)2 = 16 vkSj G

3
 = 1. (4)3 = 64

tc r = – 4, G
1
 = – 4, G

2
 = (1) (–4)2 = 16 vkSj G

3
 = (1) (–4)3 = –64

∴ 1 vkSj 256 ds eè; G.M. gSa 4, 16, 64, ;k – 4, 16, –64.

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.28.   ;fn 4, 36, 324 G.P. esa gksa] rks bl Js.kh esa nks in vkSj vUrfuZfo"V dhft;s

ftlls fd ;g iqu% G.P. cu tk;sA

gy %gy %gy %gy % 4 vkSj 36 ds eè; G.M. = 4 36 144 12× = =

36 vkSj 324 ds e/; GM 36 324 6 18 108= × = × =

;fn ge 4 vkSj 36 ds eè; 12 vkSj 36 rFkk 324 ds eè; 108 j[k ns rc la[;k,¡ 4, 12, 36, 108,

324 ,d xq.kksÙkj ek/; cukrs gSaA

∴ vUrfuZfo"V dh xbZ nks ubZ la[;k,¡ 12 vkSj 108 gSaA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.29.   n dk eku Kkr dhft, ftlls fd a rFk b dk xq.kksÙkj ek/; 
a b

a b

n n

n n

+ +

+

+

1 1

 gksA

gy %gy %gy %gy % ;fn x, a rFkk b dk xq.kksÙkj ek/; gS] rc 

1 1

2 2x a b= ×

∴

1 11 1

2 2

n n

n n

a b
a b

a b

+ +

+
=

+

 ;k ( )

1 1

1 1 2 2n n n n
a b a b a b

+ +
 

+ = + 
 

;k a b a b a b
n n

n n
+ +

+ +

+ = +
1 1

1

2

1

2

1

2

1

2  ;k 
1 1 1 1

1 12 2 2 2.
n n

n n
a a b a b b

+ +
+ +

− = −

;k a a b b a b
n n+ +F
HG

I
KJ =

F
HG

I
KJ

1

2

1

2

1

2

1

2

1

2

1

2– –  ;k a b
n n+ +

=

1

2

1

2

;k
a

b

n

n

+

+

=

1

2

1

2

1 ;k 
a

b

a

b

nF
HG
I
KJ =
F
HG
I
KJ

+
1

2
0

 ∴ n +
1

2
 = 0 ;k n =

–1

2
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 6.8.1 lekarj ek/; vkSj xq.kksÙkj ek/; ds chp lEcUèklekarj ek/; vkSj xq.kksÙkj ek/; ds chp lEcUèklekarj ek/; vkSj xq.kksÙkj ek/; ds chp lEcUèklekarj ek/; vkSj xq.kksÙkj ek/; ds chp lEcUèk

ekuk a vkSj b nks la[;k,¡ gSaA

ekuk a vkSj b ds eè; A rFkk G Øe'k% A.M. vkSj G.M. gSaA

∴ A = 
a b

ab
+

=

2
, G

A – G = 
a b

ab
+

2
– = 

a b abd i d i
2 2

2

2

+ –
= 

1

2
0

2

a b–d i >

∴ A > G

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.30.  nks la[;kvksa dk lekarj ek/; 34 rFkk mudk xq.kksÙkj ek/; 16 gSA la[;k,¡ Kkr

dhft,A

gy % gy % gy % gy % ekuk la[;k,¡ a rFkk b gSaA

Q  a vkSj b ds eè; A.M. 34 gS]

∴

a b+

2
 = 34,  ;k  a + b = 68           ... (1)

Q  a vkSj b ds eè; xq.kksÙkj ek/; 16 gS]

∴ ab  = 16 ;k ab = 256

ge tkurs gSa fd  (a – b)2 = (a + b)2 – 4 ab                                 L (2)

= (68)2 – 4 × 256 = 4624 – 1024 = 3600

∴     a – b = 3600  = 60                                  L(3)

(1) vkSj (3) dks tksM+us ij] gesa izkIr gqvk 2a = 128 ∴ a = 64

(1) esa ls (3) ?kVkus ij] gesa izkIr gqvk 2b = 8    ;k      b = 4

∴ vHkh"V la[;k,¡ 64 vkSj 4 gSaA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.31.   nks jkf'k;ksa b rFkk c dk lekarj ek/; a vkSj muds eè; nks xq.kksÙkj ek/; g
1 
rFkk

g
2
 gSaA fl) dhft;s fd g

1

3 + g
2

3 = 2 abc

gy % gy % gy % gy % b vkSj c ds eè; A.M. a gS ∴ 

b c+

2
 = a, ;k  b + c = 2a

iqu% g
1
 vkSj g

2
, b vkSj c ds eè; nks G.M. gSaA ∴ b, g

1
, g

2
, c G.P. esa gSaA

;fn r lkoZ vuqikr gS] rc c = br3 ;k r = 
c

b

F
HG
I
KJ

1

3

g
1 
= br = b

c

b

F
HG
I
KJ

1

3

 vkSj g
2 
= br2 = 

2

3c
b

b

 
 
 
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∴ g
1

3 + g
1

3 = b
c

b

c

b

3

2F
HG
I
KJ +
F
HG
I
KJ

L
N
MM

O
Q
PP  = b

c

b

c

b

3 1× +
F
HG
I
KJ  = b c

b c

b

2
×

+F
HG
I
KJ

= bc (2a) = 2abc [Q  b + c = 2a]

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 6.32. G.P. ds izFke rhu inksa dk xq.kuQy 1000 gSA ;fn ge blds nwljs in esa 6 rFkk

rhljs in esa 7 tksM+ nsa rks rc ;s rhuksa in A.P. cukrs gSaA G.P. ds in Kkr dhft,A

gy % gy % gy % gy % ekuk  1 2,
a

t t a
r

= = vkSj 3t ar=  G.P.. ds izFke rhu in gSaA

rc mudk xq.kuQy = 
a

r
. a. ar = 1000 ;k  a3 = 1000,  ;k  a = 10

iz'u }kjk] t
1
, t

2
 + 6, t

3
 + 7  A.P. esa gSaA           ...(1)

∴

a

r
, a + 6, ar + 7 A. P. esa gSaA ⇒ (a + 6) – 

a

r
 = (ar + 7) – (a + 6)

;k 2 6 7( ) ( )a
a

r
ar+ = + +

;k 2 10 6
10

10 7( ) ( )+ = + +

r
r         [(1) dk iz;ksx djus ij]

;k 32r = 10 + 10 r2 + 7r

;k 10r2 – 25r + 10 = 0

∴ r =
± −

=
±25 625 400

20

25 15

20

1
2,

2
=

tc a = 10, r = 2 rc in gSa 
10

2
, 10(2)  ;k 5, 10, 20

tc a = 10, r =
1

2
 rc in gSa 10(2), 10, 10 

1

2

F
HG
I
KJ  ;k 20, 10, 5

    ns[ksa vkius fdruk lh[kk 6.7

1. 8 rFkk 
1

64
 ds eè; 8 G.M. vUrfuZfo"V dhft,A

2. ;fn a
 
rFkk b ds eè; n xq.kksÙkj ekè;ksa esa ls a

1
 izFke xq.kksÙkj ek/; gS] rks fl) dhft, fd

a
1

n+1 = an b

3. ;fn a rFkk b dk xq.kksÙkj ek/; G gS rks fl) dhft, fd 
1 1 1

2 2 2 2 2G G G– –a b
+ =
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4. ;fn nks la[;kvksa ds eè; A.M. rFkk G.M. dk vuqikr m : n gS rks fl) dhft;s fd

la[;k,¡ m m n+
2 2–  : m m n– –2 2  ds vuqikr esa gksaxhA

5. ;fn nks la[;kvksa a rFkk b ds eè; A vkSj G Øe'k% lekarj rFkk xq.kksÙkj ek/; gSa rks fn[kkb;ss
fd A > G.

6. ,d G.P. ds izFke rhu inksa dk ;ksx 
13

12
 rFkk mudk xq.kuQy –1 gSA G.P.. Kkr dhft,A

7. ,d G.P. ds izFke rhu inksa dk xq.kuQy 512 gSA ;fn izFke in esa 8 rFkk nwljs in esa
6 tksM+ fn;k tk, rks la[;k,¡ cukrh gSaA la[;k,¡ Kkr dhft,A

      vkb, nksgjk,¡vkb, nksgjk,¡vkb, nksgjk,¡vkb, nksgjk,¡

• ,d vuqØe ftlds nks Øekxr inksa dk vuqikr ges'kk fu;r jgrk gS xq.kksÙkj Js.kh dgykrk
gSA

• lekarj Js.kh a, a + d, a + 2d, ... dk O;kid in t
n
 = a + (n –1) d }kjk izkIr gksrk gSA

• A.P. a, a + d, a + 2d, ...   ds izFke n inksa dk ;ksx

S
n
 = 

n
a n d

2
2 1+ ( – )  = 

n

2
 (a + l), tgk¡ l = a + (n – 1) d.

• ,d vuqØe ftlds nks Øekxr inksa dk vUrj ges'kk fu;r jgrk gS] lekarj Js.kh dgykrk
gSA

• t
n
 = S

n
 – S

n – 1

• a vkSj b dk lekarj ek/; 
a b+

2
 gSA

• G.P.  a, ar, ar2, ... dk nok¡ in arn – 1 gSA

• G.P. a, ar, ar2, ... ds izFke n  inksa dk ;ksx gS]

S
n
 = 

a r

r

n( – )

–

1

1
 for | r | > 1 ds fy, = 

a r

r

n( – )

–

1

1
 for | r | < 1 ds fy,

• G.P. a, ar, ar2, ... ds vuUr inksa dk ;ksx gS]

S  = 
1

a

r−

 for | r | < 1 ds fy,

• nks la[;kvksa a vkSj b dk xq.kksÙkj ek/; ab gSA

• nks la[;kvksa a rFkk b dk lekarj ek/; A muds laxr xq.kksÙkj ek/; G ls ges'kk cM+k gksrk
gS] vFkkZr~ A > G.

C

A1

% + vkb;s nksgjk,¡
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        lgk;d osclkbV  lgk;d osclkbV  lgk;d osclkbV  lgk;d osclkbV

• https://www.youtube.com/watch?v=7T5yHI-po_c

• https://www.youtube.com/watch?v=ElRtd1Z2FRc

• https://www.youtube.com/watch?v=zjNC0rLeKO4

• https://www.youtube.com/watch?v=0wwg3mS7lGk

• https://www.youtube.com/watch?v=0wwg3mS7lGk

• https://www.youtube.com/watch?v=GI6bvnhjUqM\

1. 100 vkSj 200 ds chp dh lHkh izkdr̀ la[;kvksa dk ;ksx Kkr dhft,] tks 7 ls foHkfktr gksaA

2. nks lekarj Jsf.k;ksa ds izFke n inksa dk ;ksx (2n – 1) : (2n + 1) ds vuqikr esa gS] muds 10osa
inksa esa vuqikr Kkr dhft,A

3. ;fn a, b, c lekarj Js.kh esa gSa rks fn[kkb;s fd b + c, c + a, a + b Hkh lekarj Js.kh esa gSA

4. ;fn a
1
, a

2
, ..., a

n
 lekarj Js.kh esa gSa rks fl) dhft;s fd

1 1 1 1 1

1 2 2 3 3 4 1 1a a a a a a a a

n

a an n n

+ + + + =...
–

–

5. ;fn (b – c)2, (c – a)2, (a – b)2 lekarj Js.kh esa gS] rks fl) dhft;s fd

1 1 1

b c c a a b–
,

–
,

–
,  Hkh lekarj Js.kh esa gSaA

6. ;fn ,d lekUrj Js.kh ds  posa, qosa rFkk rosa in Øe'k% P, Q, R gSa] rks fl) dhft;s fd

p (Q – R) + q (R – P) + r (P – Q) = 0.

7. ;fn a, b, c G.P. esa gSa] rks fl) dhft;s fd

a2 b2 c2 
1 1 1

3 3 3

3 3 3

a b c
a b c+ +

F
HG

I
KJ = + +

8. ;fn a, b, c, d xq.kksÙkj Js.kh esa gSa rks fn[kkb;s fd fuEufyf[kr esa izR;sd in ,d xq.kksÙkj
Js.kh gS %

(a)  (a2 – b2), (b2 – c2), (c2 – d2) (b)  
1 1 1

2 2 2 2 2 2
a b b c c d+ +

, ,
–

9. ;fn x, y, z ,d G.P. ds posa, qosa rFkk rosa in gSa rks fl) dhft;s fd

xq–r yr–p zp–q = 1

lgk;d osclkbV

vkb, vH;kl djsa
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10. ;fn a, b, c A.P. esa gSa vkSj x, y, z G.P. esa gSa rks fl) dhft;s fd

xb–c yc–a za–b = 1

11. ;fn ,d G.P. ds izFke n inksa dk ;ksx S
n
 }kjk fu:fir gksrk gS rks fl) dhft;s fd

S
n
 (S

3n
 – S

2n
) = (S

2n
 – S

n
)2

12. ;fn p, q, r A.P. esa gSa rks fl) dhft, fd G.P. ds posa, qosa rFkk rosa  in Hkh G.P. esa gSaA

11. ;fn S
n
 = 1

1

2

1

22
+ +  ... + 

1

2 1n–  gks] rks n dk NksVs&ls&NksVk eku Kkr dhft, tks bl

izdkj gS fd 2
1

100
– Sn <

14. ;fn G.P. ds izFke n inksa dk ;ksx S gS rFkk blds bu inksa dk xq.kuQy p gS vkSj muds
O;qRØeksa dk ;ksx R gS rks fl) dhft, fd

p
S

R

n

2
=
F
HG
I
KJ

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6.1

1. (a) 2n – 1 (b) 2n + 1

2. 3, 5, 7, 9, ... 3. 20, 16 4. ugha 5. m + n 6. 10, 6, 2, ...

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6.2

1. (a) 435 (b) 
221 5

2

n
n − 

2. 5 3. 12

4. 37 5. 2 9 ,n n+ 9

6. 2a

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6. 3

2. 5

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6. 4

1. 3
3

2

3

4

3

8

3

16
, – , , – , 2. 11ok¡, ugha

3. 36, 6, 1 ;k 1, 6, 36 4. (a) 6 (b) 3

mÙkjekyk
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ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6.5

1. (a) 6138 (b) 
2

3
1

1

220
–
F
HG

I
KJ 2. 10.

4. (a)  
80

81
10 1

8

9

n n
– –c h (b) 

2

9

2

81
1

1

10

n
n

– –
F
HG

I
KJ

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6. 6

1. (a) 
3

2
(b) 

13

24
2. (a) 

7

9
(b) 

52

165

3. 5
1 0

3

2 0

9

4 0

2 7
, , , , . . . ∞ 4. 

1

4

1

4

1

4

1

42 3 4
, , , , . . . ∞

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 6.7

1.
1 1 1 1 1

4, 2,1, , , , , ,
2 4 8 16 32

6. 
4 3

, 1,
3 4

−  ;k 
3 4

, 1,
4 3

−

7. 4, 8, 16

vkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsa

1. 2107 2. 37 : 39


