
4.1 lexz voyksdu  (Overview)
xf.krh; vkxe ,d rduhd (technique) gS ftldk iz;ksx fofoèk izdkj osQ xf.krh; dFkuksa dk
lwf=kdj.k djus esa fd;k tk ldrk gS] tks n osQ inksa esa lw=kc¼ gksa] tgk¡ n ,d èku iw.kk±d gSA

4.1.1  xf.krh; vkxeu dk fl¼kar  (The principle of mathematical induction)

eku yhft, fd izkÑr la[;k n (èku iw.kk±d) ls lac¼] P(n) ,d iznÙk dFku bl izdkj gS fd]
(i) n = 1 osQ fy, dFku lR; gS] vFkkZr~]  P(1) lR; gSA (vFkok dFku fdlh fuf'pr izkÑr

la[;k osQ fy, lR; gS) vkSj
(ii) ;fn dFku n = k osQ fy, lR; gS] rks dFku  n = k + 1 osQ fy, Hkh lR; gS (tgk¡ k ,d

fo'ks"k fdUrq LosPN izkÑr la[;k gS)] rks dFku P(n), lHkh izkÑr la[;kvksa osQ fy, lR; gSA

4.2  gy fd, gq, mnkgj.k

laf{kIr (y?kq) mÙkjh; iz'u

xf.krh; vkxeu osQ fl¼kar dk iz;ksx djosQ] mnkgj.k 1 ls 5 rd esa fn, dFkuksa dks fl¼ dhft,
(n ∈ N)

mnkgj.k 1  1 + 3 + 5 + ... + (2n – 1) = n2

gy eku yhft, fd fn;k dFku P(n) gSA vr% P(n) : 1 + 3 + 5 +...+ (2n – 1) = n2, lHkh n ∈ N osQ fy,]
uksV dhft, fd P(1) lR; gS] D;ksafd

P(1) : 1 = 12

eku yhft, fd fdlh k ∈ N osQ fy, P(k) lR; gS] vFkkZr]
P(k) : 1 + 3 + 5 + ... + (2k – 1) = k 2

vc] P(k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
1 + 3 + 5 + ... + (2k – 1) + (2k + 1)

= k2 + (2k + 1) (D;ksa\)
= k2 + 2k + 1 = (k + 1)2

vè;k; 4

xf.krh; vkxeu dk fl¼kar
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62    iz'u izn£'kdk

vr% tc dHkh P(k) lR; gS rc] P(k +1) Hkh lR; gS
vr,o xf.krh; vkxeu osQ fl¼kar }kjk P(n), lHkh n ∈ N osQ fy, lR; gSA

mnkgj.k 2 lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, fl¼ dhft, fd 
1
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gy  eku yhft, fd lHkh izkÑr la[;kvksa  n ≥ 2 osQ fy, dFku P(n) fuEuor iznÙk gSA vFkkZr~
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ge ns[krs gSa fd]
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vr,o P(n), n = 2 osQ fy, lR; gSA
eku yhft, fd fdlh n = k ∈ N osQ fy, P(n) lR; gSA

vFkkZr~ P(k) :
1

1
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=
+∑
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t t  =

( 1) ( 1)
3

− +k k k

vc P(k + 1) dk lR; fl¼ djus osQ fy,] ge ns[krs gSa fd
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vr,o tc dHkh P(k) lR; gS] P(k + 1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,] P(n) lR; gSA
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xf.krh; vkxeu dk fl¼kar    63

mnkgj.k 3 lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,] 
2 2 2

1 1 1 1
1 . 1 ... 1

22 3
+⎛ ⎞ ⎛ ⎞ ⎛ ⎞

− − − =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

n
nn

gy eku yhft, fd iznÙk dFku P(n) gS] vFkkZr~ lHkh izkÑr la[;k n ≥ 2 osQ fy,]

P(n) : 2 2 2
1 1 1 11 . 1 ... 1

22 3
+⎛ ⎞ ⎛ ⎞ ⎛ ⎞− − − =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
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ge ns[krs gSa fd P(2) lR; gS] D;ksafd
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eku yhft, fd fdlh k ∈ N osQ fy, P(n) lR; gS] vFkkZr~]

P(k) : 2 2 2
1 1 1 1

1 . 1 ... 1
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avc P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]
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vr,o tc dHkh P (k) lR; gS P(k +1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls lHkh izkÑr la[;kvksa  n ≥  2 osQ fy,] P(n) lR; gSA

mnkgj.k 4   22n – 1 la[;k 3 ls HkkT; gSA

gy eku yhft, fd iznÙk dFku P(n) gS vFkkZr~  P(n) : 22n – 1, la[;k 3 ls HkkT; gS (lHkh izkÑr
la[;k n osQ fy,) ge ns[krs gSa fd] P(1) lR; gS] D;ksafd

22 – 1 = 4 – 1 = 3.1 tks la[;k 3 ls HkkT; gSA

eku yhft, fd fdlh izkÑr la[;k k osQ fy,  P(n) lR; gS] vFkkZr~

P(k): 22k – 1 la[;k 3 ls HkkT; gS] vFkkZr~ 22k – 1 = 3q, tgk¡ q ∈ N vc P(k + 1) dks lR; fl¼
djus osQ fy, ge ns[krs gSa fd]

P(k + 1) : 22(k+1) – 1 = 22k + 2 – 1 =  22k . 22 – 1
= 22k . 4 – 1 = 3.22k  + (22k – 1)
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64    iz'u izn£'kdk

= 3.22k + 3q
= 3 (22k + q) = 3m, tgk¡ m ∈ N

vr,o] tc dHkh P(k) lR; gS] P(k +1) Hkh lR; gSA

vr% xf.krh; vkxeu osQ fl¼kar ls] lHkh izkÑr la[;kvksa n osQ fy,] P(n) lR; gSA

mnkgj.k 5 lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,  2n + 1 < 2 n.

gy  eku yhft, fd P(n) iznÙk dFku gS] vFkkZr~ lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,

P(n) : (2n + 1) < 2n ge ns[krs gSa fd P(3) lR; gS] D;ksafd
2.3 + 1 = 7 < 8 = 23

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~ 2k + 1 < 2 k

P(k + 1) dks lR; fl¼ djus osQ fy,] gesa fl¼ djuk gS fd 2(k + 1) + 1 < 2k+1

vc]      2(k + 1) + 1 = 2 k + 3
= 2k + 1 + 2 < 2k + 2 < 2k . 2 = 2k + 1.

vr,o tc dHkh P(k) lR; gS] P(k +1) Hkh lR; gSA

vr%] lHkh izkÑr la[;kvksa n ≥ 3 osQ fy,] xf.krh; vkxeu osQ fl¼kar }kjk P(n) lR; gSA

nh?kZ mÙkjh; iz'u (L.A)

mnkjg.k 6 fdlh vuqØe a1, a2, a3... dks bl izdkj ifjHkkf"kr dhft, fd a1 = 2, an = 5 an–1. tks
lHkh izkÑr la[;kvksa n ≥ 2 osQ fy,]

(i) vuqØe osQ izFke pkj in (terms) fyf[k,A
(ii) xf.krh; vkxeu osQ fl¼kar dk iz;ksx djosQ fl¼ dhft, fd lHkh izkÑr la[;kvksa osQ fy,]

vuqØe osQ in] lw=k an = 2.5n–1  dks larq"V djrs gSaA
gy

(i) ge ns[krs gSa fd] a1 = 2
a2 = 5a2–1 = 5a1 = 5.2 = 10
a3 = 5a3–1 = 5a2 = 5.10 = 50
a4 = 5a4–1 = 5a3 = 5.50 = 250

(ii) eku yhft, fd iznÙk dFku P(n) gS] vFkkZr~] lHkh izkÑr la[;kvksa osQ fy,

P(n) : an = 2.5 n–1 ge ns[krs gSa fd] P(1) lR; gSA
eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~ P(k) : ak = 2.5k – 1.
vc P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]
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xf.krh; vkxeu dk fl¼kar    65

P(k + 1) : a k + 1 = 5.ak = 5 . (2.5k – 1)
= 2.5k = 2.5(k + 1)–1

vr,o] tc dHkh P(k) lR; gS] P (k + 1) lHkh lR; gSA
vr%] xf.krh; vkxeu osQ fl¼kar }kjk] lHkh izkÑr la[;kvksa osQ fy,] P(n) lR; gSA

mnkgj.k 7 chtxf.kr (algebra) osQ forj.k fu;e }kjk lHkh okLrfod la[;kvksa c, a1 vkSj a2 osQ
fy,] c (a1 + a2) = ca1 + ca2.

bl forj.k fu;e rFkk xf.krh; vkxeu dk iz;ksx djosQ] fl¼ dhft, fd] lHkh izkÑr
la[;kvksa n ≥ 2, osQ fy,] ;fn c, a1, a2, ...,an okLrfod la[;k,¡ gSa] rks

c (a1 + a2 + ... + an) = ca1 + ca 2 + ... + can

gy  eku yhft, fd  P(n) iznÙk dFku gS] vFkkZr~ lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, ;fn c, a1,
a2, ......an ∈ R, rks P(n) : c (a1 + a2 + ... + an) = ca 1 + ca2 + ... can.
ge ns[krs gSa fd  P(2) lR; gS] D;ksafd]

c(a1 + a2) = ca1 + ca 2 (forj.k fu;e }kjk)
eku yhft, fd fdlh&fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] tgk¡ k > 2, vFkkZr~]

P(k) : c (a1 + a2 + ... + ak) = ca1 + ca 2 + ... + cak

vc P(k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
P(k + 1) : c (a1 + a2 + ... + ak + ak + 1)

= c ((a1 + a2 + ... + ak) + ak + 1)
= c (a1 + a2 + ... + ak) + cak + 1 (forj.k fu;e }kjk)
= ca1 + ca2 + ... + cak + cak + 1

vr,o tc dHkh P(k) lR; gS] P (k + 1) Hkh lR; gSA
vr% xf.krh;  vkxeu osQ fl¼kar }kjk] P(n) lHkh izkÑr la[;kvksa n ≥ 2 osQ fy, lR; gSA

mnkgj.k 8   vkxeu fof/ }kjk fl¼ dhft, fd lHkh izkÑr la[;kvksa n osQ fy,]
sin α + sin (α + β) + sin (α + 2β)+ ... + sin (α + (n – 1) β)

=

1sin ( )sin
2 2

sin
2

n n− β⎛ ⎞α+ β ⎜ ⎟
⎝ ⎠

β⎛ ⎞
⎜ ⎟
⎝ ⎠

gy  eku yhft, fd lHkh izkÑr la[;kvksa n osQ fy,] P (n) : sin α + sin (α + β) +
sin (α + 2β) + ... + sin (α + (n – 1) β)
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66    iz'u izn£'kdk

=

1sin ( )sin
2 2

sin
2

− β⎛ ⎞α+ β ⎜ ⎟
⎝ ⎠

β⎛ ⎞
⎜ ⎟
⎝ ⎠

n n

.

ge ns[krs gSa fd P (1) lR; gS] D;ksafd

P (1) : sin α =
sin ( 0) sin

2
sin

2

βα+

β

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~]
P (k) : sin α + sin (α + β) + sin (α + 2β) + ... + sin (α + (k – 1)β)

=

1sin ( )sin
2 2

sin
2

− β⎛ ⎞α+ β ⎜ ⎟
⎝ ⎠

β⎛ ⎞
⎜ ⎟
⎝ ⎠

k k

vc P (k + 1) dks lR; fl¼ djus osQ fy,] ge ns[krs gSa fd]
P (k + 1) : sin α + sin (α + β) + sin (α + 2β) + ... + sin (α + (k – 1) β) + sin (α + kβ)

=

1sin ( )sin
2 2 sin ( )

sin
2

− β⎛ ⎞α+ β ⎜ ⎟
⎝ ⎠ + α + β

β⎛ ⎞
⎜ ⎟
⎝ ⎠

k k

k

=
( )1sin sin sin sin

2 2 2

sin
2

− β β⎛ ⎞α + β + α + β⎜ ⎟
⎝ ⎠

β

k k k

= 
cos cos cos cos

2 2 2 2

2 sin
2

β β β β⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞α− − α+ β− + α+ β− − α+ β+⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

β

k k k
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xf.krh; vkxeu dk fl¼kar    67

= 
cos cos

2 2

2 sin
2

kβ β⎛ ⎞ ⎛ ⎞α− − α+ β+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

β

= 
sin sin

2 2

sin
2

β β +β⎛ ⎞ ⎛ ⎞α +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

β

k k

= 
sin sin ( 1)

2 2

sin
2

β β⎛ ⎞ ⎛ ⎞α + +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
β

k k

vr,o] tc dHkh P (k) lR; gS] P (k + 1) Hkh lR; gSA
vr% xf.krh; vkxeu osQ fl¼kar }kjk] lHkh izkÑr la[;k n osQ fy, P(n) lR; gSA

mnkgj.k 9   xf.krh; vkxeu osQ fl¼kUr }kjk fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy,]
1 × 1! + 2 ×  2! + 3 × 3! + ... + n × n! = (n + 1)! – 1

gy  eku yhft, fd P(n) iznÙk dFku gS] vFkkZr~] lHkh izkÑr la[;kvksa n osQ fy,
P(n) : 1 × 1! + 2 ×  2! + 3 × 3! + ... + n × n! = (n + 1)! – 1
è;ku nhft, fd P(1) lR; gS] D;ksafd

P (1) : 1 × 1! = 1 = 2 – 1 =  2!  – 1.
eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(n) lR; gS] vFkkZr~]
P(k) : 1 × 1! + 2 × 2! + 3 × 3! + ... + k × k! = (k + 1)! – 1
P (k + 1) dks lR; fl¼ djus osQ fy, ge ns[krs gSa fd]
P (k + 1) : 1 × 1! + 2 × 2! + 3 ×  3! + ... + k × k! + (k + 1) × (k + 1)!

= (k + 1)! – 1 +  (k + 1)! × (k + 1)
= (k + 1 + 1)  (k + 1)! – 1
= (k + 2) (k + 1)! – 1 =  ((k + 2)!  – 1

vr,o] tc dHkh P (k) lR; gS P (k + 1) Hkh lR; gSA blfy,] xf.krh; vkxeu osQ fl¼kUr
}kjk lHkh izkÑr la[;kvksa n osQ fy,] P (n) lR; gSA
mnkjg.k 10   xf.krh; vkxeu osQ fl¼kar }kjk fl¼ dhft, fd Js.kh (series), 12 + 2 × 22 + 32

+ 2 × 42 + 52 + 2 × 62 ... osQ n inksa dk ;ksxiQy Sn, fuEufyf[kr izdkj gS]
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68    iz'u izn£'kdk

Sn =

2

2

( 1) ,
2

( 1) ,
2

n n n

n n n

⎧ +
⎪⎪
⎨

+⎪
⎪⎩

;fn le gS

;fn fo"ke gS

gy  ;gk¡ P(n) : Sn = 

2

2

( 1) ,   
2

( 1) ,   
2

n n n

n n n

⎧ +
⎪⎪
⎨

+⎪
⎪⎩

le gS;fn

;fn fo"ke gS

lkFk gh è;ku nhft, fd Js.kh dk dksbZ in Tn fuEufyf[kr izdkj gS]

Tn =
2

22

n n

n n

⎧⎪
⎨
⎪⎩

;fn fo"ke gSA

;fn le gAS

ge ns[krs gSa fd P(1) lR; gS] D;ksafd]

P(1) : S1 = 12 = 1 = 
21.2 1 .(1 1)

2 2
+

=

eku yhft, fd fdlh izkÑr la[;k k osQ fy, P(k) lR; gS] vFkkZr~]

n'kk 1   tc k fo"ke gS] rks k + 1 le gSA bl izdkj
P (k + 1) : Sk + 1  = [12 + 2 × 22 + ... + k2] + 2 × (k  + 1)2

=
2 ( 1)

2
+k k + 2 × (k + 1)2

=
( 1)

2
+k

 [k2 + 4(k + 1)] (D;ksafd k fo"ke gS , 12 + 2 × 22 + ... + k2 = k2 
( 1)

2
+k

)

=
1

2
+k

[k2 + 4k + 4]

= 21 ( 2)
2
+

+
k k = (k + 1) 

2[( 1) 1]
2

+ +k

vr,o] ml n'kk esa] tc k fo"ke gS] P(k + 1) lR; gS] tc dHkh P(k) lR; gSA

n'kk 2  tc k le gS] rks k + 1 fo"ke gSA
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xf.krh; vkxeu dk fl¼kar    69

vc     P (k + 1) : Sk+1 = [12 + 2 × 22 + ... + 2.k2] + (k + 1)2

( )21
2
+

=
k k

+ (k + 1)2  D;ksafd k le gS]  12 + 2 × 22 + ... + 2k2 = k 
2( 1)

2
+k

)

( )2 21 ( 2) ( 1) (( 1) 1)
2 2

+ + + + +
= =

k k k k

blfy, ml n'kk esa] tc k le gS] P (k + 1) lR; gS] tc dHkh P (k) lR; gSA vr,o lHkh
izkÑr la[;kvksa  k osQ fy,] P (k + 1) lR; gS] tc dHkh P (k) lR; gSA

vr% P (n) lHkh izkÑr la[;kvksa n osQ fy, lR; gSA

oLrqfu"B iz'u
mnkgj.k 11 vkSj 12 esa lgh mÙkj dk p;u dhft, (M.C.Q.)
mnkjg.k 11  eku yhft, fd P(n) : “2n < (1 × 2 × 3 × ... × n)”, rks U;wure èku iw.kk±d] ftlosQ
fy, P (n) lR; gS]

(A) 1 (B) 2 (C) 3 (D) 4 gSA

gy  lgh mÙkj (D) gS] D;ksafd
P (1) : 2 < 1 vlR; gS
P (2) : 22 < 1 × 2 vlR; gS
P (3) : 23 < 1 × 2 × 3 vlR; gS

ysfdu P (4) : 24 < 1 × 2 × 3 × 4 lR; gS

mnkjg.k 12  ,d fo|kFkhZ dks fdlh dFku P (n) dks xf.krh; vkxeu }kjk fl¼ djus osQ fy, dgk
x;kA mlus fl¼ fd;k fd] lHkh k > 5 ∈ N osQ fy, P (k + 1) lR; gS] tc dHkh P (k) lR;
gS vkSj ;g fd P (5) Hkh lR; gSA blosQ vkèkkj ij mlus fu"d"kZ fudkyk fd P (n) lR; gS]

(A) lHkh n ∈ N osQ fy, (B) lHkh n > 5 osQ fy,
(C) lHkh n ≥ 5 osQ fy, (D) lHkh  n < 5 osQ fy,

gy  lgh mÙkj (C) gS] D;ksafd P(5) lR; gS] rFkk P(k + 1) lR; gS] tc dHkh P (k) lR; gSA

mnkgj.k 13  ;fn P (n) : “2.42n + 1 + 33n+1 lHkh n ∈ N”  osQ fy,] λ ls HkkT; gS] lR; gS] rks λ
dk eku _______ gSA

gy  vc n = 1 osQ fy,]
2.42+1 + 33+1 = 2.43 + 34

 = 2.64 + 81 = 128 + 81 = 209,
n  = 2 osQ fy,]

      2.45 + 37
 =8.256 + 2187 = 2048 + 2187 = 4235
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70    iz'u izn£'kdk

è;ku nhft, fd 209 rFkk 4235 dk e- l- o- (H.C.F.) 11 gSA vr,o  2.42n+1 + 33n+1 dk
Hkktd 11 gSA vr% λ dk eku 11 gSA

mnkgj.k 14  ;fn P (n) : "n ∈ N osQ fy,] 49n + 16n + k la[;k 64 ls HkkT; gS** lR; gS] rks k
dk U;wure ½.k iw.kk±d eku __________ gSA

gy  n = 1 osQ fy,] P(1) : 65 + k, 64 ls HkkT; gS] vr% k = –1,

D;ksafd 65 – 1 = 64, la[;k 64 ls HkkT; gSA

mnkgj.k 15  crkb, fd xf.krh; vkxeu }kjk dFku  P(n) : 12 + 22 + ... + n2 = 
( 1) (2 1)

6
+ +n n n

dh fuEufyf[kr miifÙk lR; gS ;k vlR; gSA
miifÙk  xf.krh; vkxeu osQ fl¼kar }kjk n = 1 osQ fy, P(n) lR; gS] D;ksafd

12 = 1 = 
1(1 1) (2 1 1)

6
+ ⋅ +

 iqu% fdlh k ≥ 1 osQ fy, k2 = 
( 1) (2 1)

6
+ +k k k

vc ge fl¼ djsaxs fd  (k + 1)2 = 
( 1) (( 1) 1) (2( 1) 1)

6
k k k+ + + + +

gy%  ;g miifÙk vlR; (X+kyr) gSA D;ksafd vkxeu pj.k (Induction step) esa vkxeu ifjdYiuk
(Induction hypothesis) rFkk tks fl¼ fd;k tkuk gS] nksuksa gh Xkyr (nks"kiw.kZ gSa)A

4.3 iz'ukoyh

y?kq mÙkjh; iz'u (S.A.)

1. ,d ,sls dFku P(n) dk mnkgj.k nhft,] tks lHkh  n ≥ 4 osQ fy, lR; gS fdarq  P(1), P(2)
rFkk P(3) lR; ugha gSA vius mÙkj dk vkSfpR; Hkh crkb,A

2. fdlh ,sls dFku P(n) dk mnkgj.k nhft, tks n osQ lHkh ekuksa osQ fy, lR; gSA vius mÙkj
dk vkSfpR; crkb,A

xf.krh; vkxeu osQ fl¼kar }kjk iz'u la[;k 3 ls 16 rd osQ dFkuksa esa ls izR;sd dks fl¼ dhft,%
3. izR;sd izkÑr la[;k n osQ fy,]  4 n – 1 la[;k 3 ls HkkT; gSA
4. lHkh izkÑr la[;k n osQ fy,] 23n – 1, la[;k 7 ls HkkT; gSA
5. lHkh izkÑr la[;k n osQ fy,] n 3 – 7n + 3, la[;k 3 HkkT; gSA

6. lHkh izkÑr la[;k n osQ fy, 32n – 1 la[;k 8 ls HkkT; gSA

7. fdlh izkÑr la[;k n osQ fy, 7n – 2n la[;k 5 ls HkkT; gSA
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8. fdlh izkÑr la[;k n osQ fy,] xn – yn, x – y ls HkkT; gS] tgk¡ x rFkk y iw.kk±d gS vkSj x ≠ y.
9. izR;sd izkÑr la[;k n ≥ 2 osQ fy,] n3 – n, la[;k 6 ls HkkT; gSA

10. izR;sd izkÑr la[;k n osQ fy,]  n(n2 + 5), la[;k 6 ls HkkT; gSA
11. lHkh izkÑr la[;k n ≥ 5 osQ fy,] n2 < 2n .
12. lHkh izkÑr la[;k n osQ fy,] 2n < (n + 2)!

13. lHkh izkÑr la[;k n ≥ 2 osQ fy,] 
1 1 1...
1 2

< + + +n
n

14. lHkh izkÑr la[;k n osQ fy,] 2 + 4 + 6 + ... + 2n = n2 + n.
15. lHkh izkÑr la[;k n osQ fy,] 1 + 2 + 22 + ... + 2 n = 2n+1 – 1
16. lHkh izkÑr la[;k n osQ fy,]  1 + 5 + 9 + ... + (4n – 3) = n (2n – 1)

foLr`r mÙkj okys iz'u (L.A)
fuEufyf[kr iz'uksa esa xf.krh; vkxeu osQ fl¼kar dk iz;ksx dhft,%
17. lHkh izkÑr la[;k k ≥ 2 osQ fy,] ,d vuqØe a1, a2, a3 ...,  a1 = 3 rFkk ak = 7ak–1  }kjk

ifjHkkf"kr gSA fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy, an = 3.7n–1.
18. lHkh izkÑr la[;k k osQ fy, ,d vuqØe b0, b1, b2 ... , b0 = 5 rFkk  bk = 4 + bk – 1 }kjk

ifjHkkf"kr gSA xf.krh; vkxeu osQ iz;ksx }kjk fl¼ dhft, fd lHkh izkÑr la[;k n osQ fy,
bn = 5 + 4n.

19. lHkh izkÑr la[;k k ≥ 2 osQ fy, vuqØe  d1, d2, d3 ... , d1 = 2 rFkk dk =
1−kd

k }kjk

ifjHkkf"kr gSA fl¼ dhft, fd lHkh n ∈ N osQ fy,]  dn = 
2
!n

20. lHkh  n ∈ N osQ fy,] fl¼ dhft, fd]
cos α + cos (α + β) + cos (α + 2β) + ... + cos (α + (n – 1) β)

=

1cos sin
2 2

sin
2

n n⎛ ⎞− β⎛ ⎞ ⎛ ⎞α+ β⎜ ⎟ ⎜ ⎟⎜ ⎟⎝ ⎠ ⎝ ⎠⎝ ⎠
β

21. lHkh n ∈ N osQ fy,] fl¼ dhft, fd]  cos θ cos 2θ cos22θ ... cos2n–1θ  
sin 2
2 sin

θ
=

θ

n

n .

22. lHkh n ∈ N osQ fy,] fl¼ dhft, fd] sin θ + sin 2θ + sin 3θ + ... + sin nθ

( )1sin sin
2 2

sin
2

+θ θ
=

θ

nn

.
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72    iz'u izn£'kdk

23. lHkh n ∈ N osQ fy,] fl¼ dhft, fd] 
5 3 7

5 3 15
+ +

n n n
 ,d izkÑr la[;k gSA

24. lHkh izkÑr la[;k n > 1 osQ fy, fl¼ dhft, fd 
1 1 1 13

...
1 2 2 24n n n
+ + + >

+ +
.

25. lHkh n ∈ N osQ fy,] fl¼ dhft, fd n fHkUu&fHkUu distinct vo;o okys (varfoZ"V fd,
gq,) leqPp; osQ mileqPp;ksa dh la[;k 2n gSA

oLrqfu"B iz'u

iz'u la[;k 26 ls 30 esa lgh mÙkj dk p;u dhft, (M.C.Q.).

26. ;fn lHkh n ∈ N osQ fy,] 10n + 3.4n+2 + k, la[;k 9 ls HkkT; gS] rks k dk y?kqre iw.kk±d
eku%

(A) 5 (B) 3 (C) 7 (D) 1
27. lHkh n ∈  N osQ fy,] 3.52n+1 + 23n+1,  fuEufyf[kr esa ls fdl la[;k ls HkkT; gS%

(A) 19 (B) 17 (C) 23 (D) 25
28. ;fn xn – 1, x – k, ls HkkT; gS] rks k dk U;wure iw.kk±d gS%

(A) 1 (B) 2 (C) 3 (D) 4
fuEufyf[kr iz'u esa fjDr LFkku dh iwfrZ dhft,%

29. ;fn P(n) : 2n < n!, n ∈ N, rks P(n) lHkh n ≥ ________ osQ fy, lR; gSA

crkb, fd fuEufyf[kr dFku lR; gS ;k vlR; gSA vkSfpR; Hkh crkb,%

30. eku yhft, fd P(n) ,d dFku gS vkSj eku yhft, fd fdlh izkÑr la[;k k osQ fy,
P(k) ⇒ P(k + 1), rks P(n) lHkh  n ∈ N osQ fy, lR; gSA
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