
7, 8,
100, 101

7, 9,
10, 11, ...

-9, -10,
0, 1, 3, 7

3
7 , 9, 7,

-2,-3N
W

Z
Q

1.1 üÀoÁƒåÁ
Ãƒ|üs™ “™ Ãßy ÃÂPÆÁEÁzÊ N˛Á Eƒ¬ÁzN˛å N˛∫zÊTz@ uå©å ÃÊPÆÁEÁı N˛Á z \ÁÂYıTz@

 7, 100, 9, 11, -3, 0, 1 ,
4

−  5, 1, 3 ,
7

 −1, 0.12, 13 ,
17

−  13.222 ..., 19, 
5 ,

3
−

 213 ,
4

 69 ,
1

− 22
7 , 5.6

\Á}å EÁ{∫ Àåz“Á ÃÊPÆÁEÁı N˛Áz GuYo §{T ™ı gÁ¬åÁ YÁ“oz “¯@ NÏ˛Z ÃÊPÆÁLÂ Gå §{TÁı ™ı “{......∆z 
Ãßy ÃÊPÆÁEÁzÊ N˛Áz GåNz˛ GuYo §{TÁı ™ı gÁu¬L@ Æut LN˛ ÃÊPÆÁ LN˛ Ãz EuáN˛ s{¬z ™ı \Áoy “{ oÁz ƒ“
ÃÊPÆÁ u¬QN˛∫ GuYo s{¬z ™ı gÁu¬L@

“™åz tzQÁ uN˛ N s{¬z ™ı üÁNw̨ uoN˛ ÃÊPÆÁLÂ “{@ W s{¬z ™ı úÓm| ÃÊPÆÁLÂ osÁ Z s{¬z ™ı úÓmÁ˙N˛ ÃÊPÆÁLÂ
EÁ{∫ Q s{¬z ™ı N˛∫myÆ ÃÊPÆÁLÂ “{@

Z s{¬z ™ı úÓmÁ˙N˛ ÃÊPÆÁLÂ “{ \Áz JmÁn™N˛ LƒÊ úÓm| ÃÊPÆÁEÁı N˛Á Ã™Ó“ u\Ãz I ÆÁ Z ̊ Á∫Á t∆Á|ÆÁ \ÁoÁ
“̄@

Z = {... −3, −2, −1, 0, 1, 2, 3, …}

GÃy üN˛Á∫ Q s{¬z ™ı 
p
q  øú ™ı EÁåz ƒÁ¬z \“ÁÂ p osÁ q úÓmÁ˙N˛ ÃÊPÆÁLÂ “{ osÁ q ≠ 0.

EÁúåz tzQÁ “ÁzTÁ üÁNw˛uoN˛ ÃÊPÆÁLÂ, úÓm| ÃÊPÆÁLÂ, úÓmÁ˙N˛ ÃÊPÆÁLÂ, N˛∫myÆ ÃÊPÆÁLÂ \Áz 
p
q , øú ™ı

u¬Qy \Á ÃN˛oy “{ \“ÁÂ p EÁ{∫ q úÓmÁ˙N˛ ÃÊPÆÁLÂ “{ EÁ{∫ q ≠ 0.

7,
100

0, 7,
100

0, 7,
−3,
100

0, 7, 100,

-3, 

3
7

01
ƒÁÀouƒN˛ ÃÊPÆÁLÂ (REAL  NUMBERS)
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

GtÁ“∫m, -15 N˛Áz 15
1

−
; N˛y o∫“ ßy u¬QÁ \Á ÃN˛oÁ “{@ p = -15, q = 1.  GtÁ. tzuQL.

1 2 10 50 =  =  = 
2 4 20 100  ... Æ“ EÁúÃ ™ı Ã™Áå N˛∫myÆ ÃÊPÆÁLÂ (ußãå) “{@ EsÁ|oΩ Ãßy N˛∫myÆ

ÃÊPÆÁEÁzÊ N˛Á Eu˚oyÆ üt∆|å 
p
q  øú ™ı å“yÊ “ÁzoÁ “{@ \“ÁÂ p EÁ{∫ q úÓm| ÃÊPÆÁLÂ “{ EÁ{∫ q ≠ 0. \§ “™

N˛“oz “¯ uN˛  N˛∫myÆ ÃÊPÆÁLÂ “{ osÁ  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|ÆÁ \Á ÃN˛oÁ “{ oÁz q ≠ 0 osÁ p EÁ{∫

q Nz˛ GßÆuå…e Qlg LN˛ Nz˛ E¬ÁƒÁ tÓÃ∫z å“Î “ÁıTz @(p EÁ{∫ q ÃÁúzq ø‰j ÃÊPÆÁLÂ)  Ho$ g‘mZ ‘wë¶
dmco AZ§V {^Þ hmoVo h¡ h‘  1

2  H$mo MwZ|Jo Omo H$s, @ FÃz Ã™^åz Nz˛ u¬L ÃÊPÆÁ ∫zQÁ GoÁu∫L@g^r
n[a_ò  g§»`mAm| Ho$ gm‘mÝ¶ én H$mo Xem©Vm h¡&

úÓm| ÃÊPÆÁ N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|åz Nz˛ u¬L LN˛ ∫zQÁ QÎYN˛∫ GÃ ú∫  ‘0’ u§ãtÏ t∆Á|FL@ Ã™Áå
tÓ∫y ú∫ tÁF| EÁz∫ 1, 2, 3, 4, … ÃÊPÆÁLÂ t∆Á|FL@

úÓmÁ˙N˛ ÃÊPÆÁEÁı N˛y ∫zQÁ

MÆÁ EÁú \Áåoz “¯ N˛∫myÆ ÃÊPÆÁEÁı N˛Áz uN˛Ã üN˛Á∫ ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|ÆÁ \ÁoÁ “{@
Ãƒ|üs™ 

3
4  ußãå N˛Áz uYfi øú ™ı EÁ{∫ ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|LÂTz@

3
4  ™ı 3 EÊ∆ EÁ{∫ 4 “∫ “{@
EsÁ|oΩ 4 Ã™Áå ßÁTÁı ™ı Ãz 3 ßÁT u¬L \ÁLÂTz@

Æ“ÁÂ NÏ˛Z EÊ∆ 
3
4 .

 
    0     1     2     3     4

 
− 5 − 4  − 3 −2  − 1     0     1     2     3     4     5

1
2

ÃÊPÆÁ ∫zQÁuYfi øú

0 1 2-1

1
4

2
4

4
4

3
4

3
4

3
4(Pictorially) (Number line)
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ƒÁÀouƒN˛ ÃÊPÆÁLÂ 3
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GtÁ“∫m-1.....  
5
3  osÁ  5

3
−  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|FL@

“¬ :  −2, −1, 0, 1, 2 úÓmÁ˙N˛ ÃÊPÆÁEÁzÊ N˛Áz ∫zQÁ ú∫ t∆Á|FL@

ünÆzN˛ FN˛ÁF| N˛Áz oyå Ã™Áå ßÁTÁı ™ı 0 Nz˛ §ÁF| osÁ tÁF| EÁz∫ §ÁÂbÁ TÆÁ “{@ Få™ı Ãz úÁÂY ßÁTÁı

N˛Áz u¬ÆÁ TÆÁ@ 0 Nz˛ tÁF| EÁz∫ úÁÂYƒÁ u§ãtÏ 5
3

 EÁ{∫ §ÁF| EÁz∫ N˛Á 5 ƒÁ u§ãtÏ 5
3

−  N˛Áz t∆Á|oÁ “{@

FÃz N˛yu\L

1.
3

4
−

 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|FL@ 2. 0, 7, 10, -4 N˛Áz 
p
q  Nz̨  øú ™z §oÁFL@

3. FÃ ÃÊPÆÁ N˛Á EåÏ™Áå ¬TÁFL : EÁúNz̨  u™fi åz 0 Ãz 100  Nz˛ §yY LN˛ úÓm|
ÃÊPÆÁ N˛Á YÆå ™uÀo…N˛ ™ı uN˛ÆÁ “¯ @ GÃz ü≈å úÓZN˛∫ GÃ ÃÊPÆÁ N˛Áz rÁo N˛∫åÁ
“{@ EÁ{∫ EÁúN˛Á u™fi Nz˛ƒ¬ “ÁÂ ÆÁ å“Î ™ı G∫ tzTÁ @ GÃNz˛ u¬L N˛Á{åÃy ÆÏuO˛
EúåÁEÁzTz@

GtÁ“∫m-2. MÆÁ uå©å N˛så ÃnÆ “{? Eúåz G∫ Nz˛ u¬L GtÁ“∫m Ãu“o N˛Á∫m §oÁFL@
i. ünÆzN˛ N˛∫myÆ ÃÊPÆÁ úÓmÁ˙N˛ ÃÊPÆÁ “{@
ii. ünÆzN˛ úÓmÁ˙N˛ ÃÊPÆÁ N˛∫myÆ ÃÊPÆÁ “{@
iii. ∆ÓãÆ LN˛ N˛∫myÆ ÃÊPÆÁ “{@

“¬ :   i. EÃnÆ : GtÁ, 7
8  N˛∫myÆ ÃÊPÆÁ “{ ú∫ãoÏ úÓmÁ˙N˛ å“Î@

ii. ÃnÆ : ünÆzN˛ úÓmÁ̇N˛ ÃÊPÆÁ N˛Áz 
p  (q 0)
q

≠ øú ™ı t∆Á|ÆÁ \Á ÃN˛oÁ “{@ GtÁ 2 4-2 =  = 
1 2

− −
.

(N˛∫myÆ ÃÊPÆÁ)

(N˛ÁzF| úÓmÁ˙N˛ ÃÊPÆÁ ‘b’ N˛Áz b
1

 Nz˛ øú ™ı t∆Á|ÆÁ \Á ÃN˛oÁ “{)

iii. ÃnÆ : 0 N˛Áz 0 0 0, ,
2 7 13  Nz˛ øú ™ı t∆Á|ÆÁ \Á ÃN˛oÁ “{@ (

p
q  Nz̨  øú ™ı  p, q úÓm| ÃÊPÆÁLÂ “{

\“ÁÂ q ≠ 0)

(‘0’ N˛Áz 0
x  Nz˛ øú ™ı ßy t∆Á|ÆÁ \Á ÃN˛oÁ “{@ ‘x’ LN˛ úÓmÁ˙N˛ ÃÊPÆÁ “{  x ≠  0)

0-1
3

1
3

2
3

1 4
3

5
3

2 7
3

-2
3

-4
3

-5
3

-7
3

-1-2
-3
3( )-6

3(= 3
3( ) 6

3( )) = = =
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GtÁ“∫m-3.  3 EÁ{∫ 4 Nz˛ ™ÜÆ EÁåz ƒÁ¬y N˛∫myÆ ÃÊPÆÁEÁı N˛Áz ™ÜÆ™Áå uƒuá Ãz rÁo N˛yu\L@

“¬ :

uƒuá-I : tÁz N˛∫myÆ ÃÊPÆÁEÁı Nz˛ ™ÜÆ EÁåz ƒÁ¬y N˛∫myÆ ÃÊPÆÁ  a+b
2   (a, b).

a = 3  b = 4, ( 2
a b+

 )

(3 4) 7
2 2
+

= .  3 EÁ{∫ 4 Nz̨  ™ÜÆ 
73 4
2

< <

FÃ uƒáy Ãz  3 Nz̨  EÁTz EÁ{∫ 7
2  Nz̨  ™ÜÆ N˛∫myÆ ÃÊPÆÁ

7 6 7 13
2 2 23 13 13

2 2 2 2 2 4

++
= = = =

×

13 73 4
4 2

< < <

uƒuá-II : tÓÃ∫y uƒuá ˚Á∫Á LN˛ “y Y∫m ™ı rÁo N˛∫ ÃN˛oz “¯@
“™ı tÁz ÃÊPÆÁLÂ YÁu“L 3, 4 N˛Áz 2 + 1 = 3 “¬ Nz̨  øú ™ı

i.e.,
3 93
1 3

= =   EÁ{∫  4 124    
1 3

= =

10 11, 
3 3  N˛∫myÆ ÃÊPÆÁLÂ “{ \Áz 3 EÁ{∫ 4 Nz˛ ™ÜÆ EÁoy “{@

3 = 
9 10 11 12 4
3 3 3 3

⎛ ⎞< < < =⎜ ⎟
⎝ ⎠

Æut EÁúN˛Áz  3 EÁ{∫ 4 Nz˛ ™ÜÆ 5 N˛∫myÆ ÃÊPÆÁLÂ, rÁo N˛∫åÁ “Áz oÁz “™ 3, 4 N˛∫myÆ ÃÊPÆÁ N˛Áz
5 + 1 = 6 “∫ Nz˛ øú ™ı u¬uQL@

i.e.
183
6

=   EÁ{∫  244
6

=
18 19 20 21 22 23 243 , , , , 4
6 6 6 6 6 6 6

⎛ ⎞= < < =⎜ ⎟
⎝ ⎠

FÃÃz “™ \Áå ÃN˛oz “¯ uN˛ 3 EÁ{∫ 4 Nz˛ ™ÜÆ N˛F| N˛∫myÆ ÃÊPÆÁLÂ “ÁzTy@ tÁz E¬T N˛∫myÆ
ÃÊPÆÁEÁı Nz˛ u¬L ßy \ÁÂY N˛yu\L@ Eo: “™ N˛“ ÃN˛oz “¯ uN˛ tÁz N˛∫myÆ ÃÊPÆÁEÁı Nz˛ ™ÜÆ Eåão
N˛∫myÆ ÃÊPÆÁLÂ “Ázoy “{ @

FÃz “¬ N˛yu\L
i. 2 EÁ{∫ 3 Nz̨  ™ÜÆ 5 N˛∫myÆ ÃÊPÆÁEÁı N˛Áz ™ÜÆ™Áå uƒuá Ãz rÁo N˛∫Áz@

ii. 3
11

−  EÁ{∫ 8
11 Nz̨  ™ÜÆ 10 N˛∫myÆ ÃÊPÆÁLÂ rÁo N˛yu\L@
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GtÁ“∫m-4.
7

16  EÁ{∫  10
7

, 2
3

 N˛Áz t∆™¬ƒ Nz˛ øú ™ı u¬uQL@

“¬ :

FÃz “¬ N˛yu\L @

(i) 
1

17     (ii)  
1

19  N˛Áz t∆™¬ƒ øú ™ı u¬uQL@

GtÁ“∫m-5. 3.28 N˛Áz 
p
q  Nz˛ øú ™ı u¬uQL (\“ÁÂ p osÁ q úÓmÁ˙N˛ ÃÊPÆÁLÂ q 0≠ ).

“¬ : 3.28 = 
328
100

= 
328 2 164
100 2 50

÷
=

÷

=
164 2 82
50 2 25

÷
=

÷
(EÊ∆ osÁ “∫ ÃÁúzq ø‰j ÃÊPÆÁLÂ)

82 3.28 
25

∴ =

0.4375
16 7.00000

0

 70
 64

   60
   48

     120
     112

         80
         80

           0

1.428571
7 10

7

 30
 28

   20
   14

     60
     56

       40
       35

         50
         49

           10
             7

             3

0.666
3 2.0000

18

   20
   18

     20
     18

       2

7 0.4375
16

∴ =

EåÁƒo| t∆™¬ƒ
EÁƒo| t∆™¬ƒ

2 0.666 = 0.6
3

∴ =10 1.428571
7

∴ =

EÁƒo| t∆™¬ƒ
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GtÁ“∫m-6. 1.62  N˛Áz 
p
q  øú ™ı t∆Á|FL q 0≠  ; p, q úÓm| ÃÊPÆÁLÂ

“¬ : ™Áå¬Áz x = 1.626262..... (1)

tÁzåÁı EÁz∫ Ã™yN˛∫m (1) N˛Áz 100 Ãz TÏmÁ N˛∫åz ú∫
100x = 162.6262... (2)

(2) Ãz (1) N˛Áz VbÁåz ú∫
100x = 162.6262...

     x =     1.6262...
- -

99x = 161.0000.....

x = 
161
99

1611.62
99

∴ =

üÆnå N˛yu\L
I. t∆™¬ƒ øú ™ı u¬uQL :

i. 
1
2 ii. 2

1
2  iii. 

1
5 iv. 

1
5 2×

  v. 
3

10  vi. 
27
25  vii.

1
3  viii. 

7
6   ix.  

5
12  x. 

1
7

uå©å t∆™¬ƒ N˛y \ÁÂY N˛yu\L @
1 0.5
2

=
1 0.1

10
=

32 6.4
5

=
1 0.333
3

= ...
4 0.26

15
=

MÆÁ EÁú EÁƒo|, EåÁƒo| t∆™¬ƒ “Ázåz Nz˛ u¬L “∫ N˛Á uƒ∆z  TÏm §oÁ ÃN˛oz “{?
N˛∫myÆ ÃÊPÆÁEÁı Nz˛ “∫ Nz˛ ø‰j TÏmåQlg u¬uQL@
EÁúåz MÆÁ \ÁåÁ?

{Z[aúmU {H${OE{Z[aúmU {H${OE{Z[aúmU {H${OE{Z[aúmU {H${OE{Z[aúmU {H${OE
h_Zo XoIm h¡ {H$, n[a_ò  g§»`m§E± {g\©$ AmdV© Xe_cd hmoVo h¡ O~ ha Ho$ éT>r

JwUZI§S> 2,5 hmo Am¡a O~ ha H$m {dñVma én {cIm Om` Vmo dh 2m ,5n Ho$ én _| hmo Ohm±
m VWm  m AeyÝ` nwUmªH$ hmo&
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

E•ÆÁÃ - 1.11.11.11.11.1

1. (a) N˛ÁzF| oyå N˛∫myÆ ÃÊPÆÁLÂ u¬uQL@
(b) Eúåz ∆£tÁı ™ı N˛∫myÆ ÃÊPÆÁEÁı Nz˛ §Á∫z ™ı §oÁFL@

2. uå©å N˛såÁı Nz˛ u¬L GtÁ“∫m tyu\L@
i. LN˛ ÃÊPÆÁ \Áz N˛∫myÆ “{ ú∫ãoÏ úÓmÁ˙N˛ å“y@
ii. úÓm| ÃÊPÆÁ \Áz N˛∫myÆ å“y “{@
iii. LN˛ ÃÊPÆÁ \Áz úÓmÁ˙N˛ ÃÊPÆÁ “{ ú∫ãoÏ úÓm| ÃÊPÆÁ å“Î “{@
iv. LN˛ ÃÊPÆÁ \Áz üÁNw˛uoN˛ ÃÊPÆÁ, úÓm| ÃÊPÆÁ, úÓmÁ˙N˛ ÃÊPÆÁ EÁ{∫ N˛∫myÆ ÃÊPÆÁ “{@
v. LN˛ ÃÊPÆÁ \Áz úÓmÁ˙N˛ ÃÊPÆÁ “{ ú∫ãoÏ üÁNw˛uoN˛ ÃÊPÆÁ å“y “{@

3. 1 EÁ{∫ 2 Nz̨  ™ÜÆ  5 N˛∫myÆ ÃÊPÆÁLÂ u¬uQL@

4.
3
5  EÁ{∫  2

3 Nz˛ ™ÜÆ oyå N˛∫myÆ ÃÊPÆÁEÁı N˛Á uåƒz∆ N˛yu\L @

5.
8
5  EÁ{∫ 8

5
−

 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|FL@

6. uå©å N˛∫myÆ ÃÊPÆÁEÁı N˛Áz t∆™¬ƒ øú ™ı úu∫ƒuo|o N˛yu\L @

I. i)  
242

1000 ii)   
354
500  iii) 

2
5 iv)  

115
4

II. i)  
2
3 ii)  

25
36

−  iii)  
22
7 iv)   

11
9

7. uå©å t∆™¬ƒ N˛Áz 
p
q  Nz̨  øú ™ı u¬uQL \“ÁÂ q ≠  0

i) 0.36 ii) 15.4 iii)  10.25 iv)  3.25

8. uå©å t∆™¬ƒ N˛Áz 
p
q  øú ™ı t∆Á|FL@

i) 0.5  ii) 3.8 iii)  0.36 iv) 3.127
9. u§åÁ ßÁT utL EåÁƒo| t∆™¬ƒ N˛Á{åÃz “¯ ~VmFL@

(i)
3

25 (ii)
11
18 (iii)

13
20 (iv)

41
42

1.2 N˛∫myÆ ÃÊPÆÁLÂ (Rational Numbers)

úÏå: ÃÊPÆÁ ∫zQÁ N˛Áz tzuQL@ MÆÁ “™ Ãßy ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛oz “¯? ƒÁÀoƒ ™ı
Eåão ÃÊPÆÁLÂ “{ \Áz “™ ÃÊPÆÁ ∫zQÁ ú∫ å“Î t∆Á|¶ J¶o “¯ @
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∴ 2  = 1.4142135 …

FÃz Ã™^åz Nz˛ u¬L uå©å Ã™yN˛∫m tzuQL@
(i) x2 = 4 (ii) 3x = 4 (iii) x2 = 2

(i) LN˛ Ã™yN˛∫m Nz̨  u¬L x N˛Á ™Ó¡Æ 2 EÁ{∫ −2 “{ u\Ãz “™ ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛oz “¯@

(ii) Ã™yN˛∫m 3x = 4 N˛Áz tÁzåÁı EÁz∫ 3 Ãz ßÁT tzåz ú∫ 3 4 = 
3 3
x

 ⇒  
4 = 
3

x  FÃz “™ ÃÊPÆÁ ∫zQÁ
ú∫ t∆Á| ÃN˛oz “{@

Ã™yN˛∫m (iii) x2 = 2 N˛Áz “¬ N˛∫åz Nz˛ u¬L tÁzåÁı EÁz∫ ƒT|™Ó¬ uåN˛Á¬åz ú∫  ⇒ 2  = 2x

⇒    = 2x

MÆÁ 2  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛oz “{?

2  N˛Á ™Ó¡Æ MÆÁ “ÁzTÁ 2  uN˛å ÃÊPÆÁEÁı Ãz ÃÊ§Êuáo “{?

2  N˛Á ™Ó¡Æ ßÁT úÚuo Ãz

      1.4142135

1 2. 00 00 00 00 00 00 00

1
24 100

  96
281     400

    281
2824     11900

     11296
28282          60400

         56564
282841            383600

           282841
2828423            10075900

             8485269
28284265              159063100

             141421325
28284270                17641775

N¿̨ ™ 1 : 2 Nz˛ §Át t∆™¬ƒ ¬TÁFL
N¿̨ ™ 2 : t∆™¬ƒ Nz̨  §Át ∆ÓãÆ u¬uQL
N¿̨ ™ 3 : ∆ÓãÆÁı N˛Áz \Áz‰gy Nz˛ øú ™ı u¬Q N˛∫

Eƒuá - uQÊYyL
N¿̨ ™ 4 : úÓm| ƒT| rÁo N˛∫åz N˛y uƒuá EúåÁFL@

–16 –9 –4 0 3 8 14

3
43
4
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Æut “™ 2  N˛Á ™Ó¡Æ rÁo N˛∫oz “¯ oÁz 2 =1.4142135623731..... åÁ “y EÁƒo| EÁ{∫ åÁ“y
EåÁƒo| t∆™¬ƒ “{@

t∆™¬ƒ ÃÊPÆÁLÂ \Áz EÁƒo| ÆÁ EåÁƒo| “{ Gã“ı 
p
q  Nz̨  øú ™ı t∆Á| ÃN˛oz “{@ Gã“Î N˛Áz N˛∫myÆ ÃÊPÆÁLÂ

N˛“oz “{@

2  EåÁƒo| EÁ{∫ EN˛∫myÆ t∆™¬ƒ “{ MÆÁ GÃz Eƒuá N˛y Ã“ÁÆoÁ Ãz u¬QÁ \Á ÃN˛oÁ “{? å“y@
LzÃy ÃÊPÆÁEÁı N˛Áz EN˛∫myÆ ÃÊPÆÁLÂ N˛“oz “{@ 2  ≠ p/q (p EÁ{∫ q, q ≠ 0).

3  = 1.7320508075689.....

5  = 2.2360679774998.....

EÁƒo|, EåÁƒo| t∆™¬ƒ N˛Áz EN˛∫myÆ ÃÊPÆÁLÂ N˛“Á \ÁoÁ “{ u\Ãz ‘S’ ÆÁ ‘Q’ Ãz t∆Á|ÆÁ \ÁoÁ “{@
EN˛∫myÆ ÃÊPÆÁEÁı N˛Á GtÁ“∫m -

(1) 2.1356217528..., (2) 2,  3,  π , etc.

5ƒÎ ∆oÁu£t ™ı T¿yN˛ Nz˛ úÁÆsÁTÁzu∫Æå \Áz ™∆“Ó∫ Tumor tÁ∆|uåN˛ úÁÆsÁTÁz∫Ã N˛Á EåÏN˛∫m
N˛∫åzƒÁ¬Áz åz Ãƒ|üs™ §oÁÆÁ sÁ uN˛ \Áz ÃÊPÆÁLÂ N˛∫myÆ å“y “{ Gã“z EN˛∫myÆ ÃÊPÆÁ N˛“oz “{@
úÁÆsÁzTÁzu∫Æå åz §oÁÆÁ 2  Nz˛Á EN˛∫myÆ ÃÊPÆÁ N˛“oz “{@ ú≈YÁoΩ usÆÁzgÁ∫Ã (Theodorus),
ÃÁFu∫å (Cyrene) åz §oÁÆÁ uN˛ 3, 5, 6, 10, 11, 12, 13, 14, 15  EÁ{∫ 17
ßy EN˛∫myÆ ÃÊPÆÁLÂ “{@ ÃÏ¬ß ÃÓfi (Sulba Sutra) (800 BC) ™ı ƒT|™Ó¬ rÁo N˛∫åz ™ı
EN˛∫myÆ ÃÊPÆÁ N˛Á GúÆÁzT uN˛ÆÁ TÆÁ@

FÃ oÁu¬N˛Á N˛Áz tzuQL

1 = 1

2 = 1.414213.....

3 = 1.7320508.....

4 = 2

5 = 2.2360679.....

6 =

7 =

8 =

9 = 3

Æut ‘n’ üÁNw˛uoN˛ ÃÊPÆÁ \Áz
úÓm| ƒT| å“y “{ oÁz n

EN˛∫myÆ ÃÊPÆÁ “ÁzTy@SCERT TELA
NGANA
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E§ MÆÁ EÁú §oÁ ÃN˛oz “Áz? N˛Á{å Ãy ÃÊPÆÁLÂ N˛∫myÆ EÁ{∫ EN˛∫myÆ “{ @

1 , 4 , 9  - N˛∫myÆ ÃÊPÆÁLÂ

2 , 3 , 5 , 6 , 7 , 8  - EN˛∫myÆ ÃÊPÆÁLÂ

uƒYÁ∫-uƒ™∆| N˛∫ u¬uQL @

Nw˛uo åz N˛“Á 2  N˛Áz 2
1

 
p
q  øú ™ı u¬Q ÃN˛oz “¯  ∴ 2  LN˛ N˛∫myÆ ÃÊPÆÁ “{@ MÆÁ EÁú

FÃ oN|˛ Ãz Ã“™o “{?

π  Nz˛ §Á∫z ™ı \ÁåN˛Á∫y

π  N˛Á Es| “{ ƒw N˛y úu∫uá (C) EÁ{∫ √ÆÁÃ (d) N˛Á EåÏúÁo 
c
d

π =

π  LN˛ EåÏúÁo øú ™ı “{ Eo: Æ“ EN˛∫myÆ “{ @ Æ“ o·Æ ^Óe uÃÚ “ÁzoÁ “{ úu∫uá (C) EÁ{∫
√ÆÁÃ (d) N˛y GßÆuå…e FN˛ÁF| å“y “ÁzTy@ Æut ÃÏfl™ øú Ãz \ÁÂYÁ \ÁÆ oÁz (C) ÆÁ (d) EN˛∫myÆ
“ÁzTı@ Eo:π  N˛Áz “™ EN˛∫myÆ ÃÊPÆÁ “y N˛“ıTz@

T¿yN˛ Nz˛ Ãƒ|»z…e EÁuN|˛u™gy\ (Archimedez) åz π  N˛Á ™Ó¡Æ §oÁÆÁ@ π  N˛Á ™Ó¡Æ
3.140845 osÁ 3.142857 Nz˛ ™ÜÆ “ÁzTÁ 3.140845 < π  < 3.142857)  EÁÆ|ßc (Aryabhatta)

(476-550 AD) u“ãtÏÀoÁå Nz˛ »z…e Tumor tÁ∆|uåN˛ åz  π  N˛Á GuYo ™Ó¡Æ YÁ∫ t∆™¬ƒ ÀsÁåÁı
oN˛  3.1416 §oÁÆÁ @  oyƒ¿ Tuo Nz̨  ÃÊTmN˛ EÁáÏuåN˛ E¡TÁzu∫t™ (algoritham) N˛y Ã“ÁÆoÁ  π
N˛Á ™Ó¡Æ 1.24 Ãz Hú∫ ub~¬yÆå t∆™¬ƒ ÀsÁåÁı oN˛ rÁo uN˛ÆÁ TÆÁ “{ @

π  =3.14159265358979323846264338327950 ….. π  N˛Á t∆™¬ƒ øúÁão∫m EN˛∫myÆ
EÁ{∫ EåÁƒo| “ÁzTÁ@ Eo: π  N˛Áz EN˛∫myÆ ÃÊPÆÁ N˛“Á TÆÁ “{@

ÜÆÁå tyu\L “™ π  N˛Á EåÏ™Áåyo ™Ó¡Æ 
22
7 ¬zoz “{ ¬zuN˛å 

22
7

π ≠ .

“™ ™ÁY| 14 N˛Áz π utƒÃ ™åÁoz “{ MÆÁıuN˛ GÃ utå oÁu∫N˛ 3.14 (EsÁ|oΩ π = 3.14159 ....) ÃÊÆÁzT
ƒ∆ E¬§b| EÁFåÀbÁFå (Albert Einstein) ßy ™ÁY| 14, 1879 N˛Áz \ã™z sz@

üÆnå N˛yu\L @
3  N˛Á ™Ó¡Æ t≈™¬ƒ Nz˛ 6 ÀsÁåÁı oN˛ rÁo N˛∫Áz@
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1.3 EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|åÁ
“™åz ÃyQÁ “{ tÁz N˛∫myÆ ÃÊPÆÁEÁı Nz˛ ™ÜÆ N˛F| N˛∫myÆ ÃÊPÆÁLÂ GúuÀso “Ázoy “{@ Eo: \§ tÁz

N˛∫myÆ ÃÊPÆÁLÂ ÃÊPÆÁ ∫zQÁ ú∫ u§ãtÏEÁı N˛y Ã“ÁÆoÁ Ãz t∆Á|Æy \Áoy “{ oÁz GåNz̨  §yY N˛Á LN˛ u§ãtÏ N˛∫myÆ
ÃÊPÆÁ N˛Áz t∆Á|oÁ “{ EsÁ|oΩ ÃÊPÆÁ ∫zQÁ N˛∫myÆ ÃÊPÆÁEÁı N˛Áz t∆Á|oy “{@ MÆÁ Æ“ Ã“y “{? MÆÁ EÁú 2
N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛oz “{Ê? oÁz “™ 2 , 3 EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|LÂTz@

GtÁ“∫m-7.  2  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|EÁz@
“¬ : u§ãtÏ O Ãz OABC LN˛ FN˛ÁF| ƒT| §åÁEÁz \Áz uN˛ ÃÊPÆÁ ∫zQÁ ú∫ “{@

úÁÆsÁTÁz∫Ã ü™zÆ ˚Á∫Á OB = 2 21 1 2+ =

Fig. (i)

OB = 2  üN˛Á∫ N˛y Ã“ÁÆoÁ Ãz O N˛Áz Nz˛ã¸ ™ÁåN˛∫ OB Eá|√ÆÁÃ Ãz LN˛ YÁú O Nz˛ tÁF| EÁz∫
uQYåz ú∫ ƒ“ ÃÊPÆÁ ∫zQÁ N˛Áz u§ãtÏ K ú∫ N˛ÁboÁ “{@ ÃÊPÆÁ ∫zQÁ ú∫ K = 2   N˛Áz t∆Á|oÁ “{@

GtÁ“∫m-8. 3  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|EÁz@

“¬ :  Yu¬L úÏå: uYfi (i) N˛y EÁz∫ \ÁÆıTz @

 Fig. (ii)
OB ú∫ LN˛ FN˛ÁF| ¬©§ÁF| ƒÁ¬Á BD ¬©§ gÁ¬Áz @ (ii) OD N˛Áz u™¬ÁEÁz

0-1
2

1
2

-3
2

3
2

-5
2

5
2

-1 1-2 2-7
2

7
2

-3 3
A

BC

O 1

1
2

K L

3

3 1

0-1
2

1
2

-3
2

3
2

-5
2

5
2

-1 1-2 2-7
2

7
2

-3 3A

BC

O 1

1
2 2

K
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19
2007 , 7, 8, -2,

 -7, 100, 2 , 5 ,
 π , 9, 999...

R

úÁÆsÁTÁz∫Ã ü™zÆ ˚Á∫Á, OD =  2 2( 2) 1 2 1 3+ = + =

üN˛Á∫ N˛y Ã“ÁÆoÁ Ãz O Nz˛ã¸ ™ÁåN˛∫ OD, Eá|√ÆÁÃ ¬zN˛∫ LN˛ YÁú §åÁEÁz \Áz ÃÊPÆÁ ∫zQÁ N˛Áz O
Nz˛ tÁF| EÁz∫ u§ãtÏ L  ú∫ ¢˛ÁboÁ L = 3 . FÃÃz úoÁ Y¬oÁ “{ uN˛ ÃÊPÆÁ ∫zQÁ ú∫ EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz
t∆Á|ÆÁ \Á ÃN˛oÁ “{@ 1n −  N˛Áz t∆Á|åz Nz˛ §Át uN˛Ãy ßy n úÓmÁ˙N˛ Nz˛ u¬L n  N˛Áz t∆Á|ÆÁ \Á ÃN˛oÁ
“{ @

üÆnå N˛yu\L

5  EÁ{∫ 5−  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|EÁzÊ@ [ÃÊNz̨ o : h2 = (2)2 + (1)2]

1.3 ƒÁÀouƒN˛ ÃÊPÆÁLÂ

Ãßy N˛∫myÆ ÃÊPÆÁLÂ 
p
q  øú ™ı u¬Qy \Á ÃN˛oy “{@ p, q

úÓmÁ˙N˛ ÃÊPÆÁLÂ q ≠  0.  N˛ÁzF| tÓÃ∫y ÃÊPÆÁ 
p
q  øú ™ı å“y u¬Qy \Á

ÃN˛oy Gã“z EN˛∫myÆ ÃÊPÆÁ N˛“oz “¯@ Æut “™ Ãßy N˛∫myÆ EÁ{∫
EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|ÆıTz oÁz MÆÁ N˛ÁzF| LzÃÁ ßy
u§ãtÏ “{ \Áz Gå™ı Ãu©™¬yo å “ÁzTÁ @

G∫ “ÁzTÁ å“y! N˛∫myÆ, EN˛∫myÆ ÃÊPÆÁLÂ ÃÊPÆÁ ∫zQÁ ú∫ “y
“ÁzTy@ FåN˛Áz u™¬ÁN˛∫ \Áz åÆy ÃÊPÆÁ §åoy “{ GÃz ƒÁÀouƒN˛ ÃÊPÆÁ
R N˛“oz “{@ ünÆzN˛ ƒÁÀouƒN˛ ÃÊPÆÁ LN˛ Eu˚oyÆ u§ãtÏ “{@ ünÆzN˛
u§ãtÏ ÃÊPÆÁ ∫zQÁ ú∫ Eu˚oyÆ ƒÁÀouƒN˛ ÃÊPÆÁ “ÁzTy@ Eo: “™ FÃz
ƒÁÀouƒN˛ ÃÊPÆÁ ∫zQÁ N˛“oz “{@

ƒÁÀouƒN˛ ÃÊPÆÁEÁı Nz˛ GtÁ“∫m -

5.6, 21,− 1 222,0,1, , , , 2, 7, 9, 12.5, 12.5123.....
5 7

− π  EÁut @ Få™ı EÁúåz tzQÁ uN˛

EN˛∫myÆ LƒÊ N˛∫myÆ ÃÊPÆÁLÂ u™¬ÁN˛∫ u¬Qy TÆy “¯ @
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GtÁ“∫m-9. 
1
5  EÁ{∫ 2

7
 Nz˛ ™ÜÆ EN˛∫myÆ ÃÊPÆÁLÂ ∫QÁz@

“¬ :  “™ \Áåoz “¯ 1
5  = 0.20

2 0.285714
7

=

1
5  EÁ{∫ 2

7
 Nz˛ ™ÜÆ EN˛∫myÆ ÃÊPÆÁLÂ rÁo N˛∫åz Nz˛ u¬L tÁz ÃÊPÆÁEÁı N˛Á t∆™¬ƒ øú tzuQL “™ı

Eåão EN˛∫myÆ ÃÊPÆÁLÂ üÁõo “ÁzTy@
EN˛∫myÆ ÃÊPÆÁEÁı Nz˛ GtÁ“∫m -
0.201201120111..., 0.24114111411114…, 0.25231617181912..., 0.267812147512 …

MÆÁ EÁú 1
5  EÁ{∫ 2

7
 Nz̨  §yY EÁ{∫ YÁ∫ EN˛∫myÆ ÃÊPÆÁLÂ rÁo N˛∫ ÃN˛ÁzTz?

GtÁ“∫m-10. 3 EÁ{∫ 4 Nz˛ §yY EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz rÁo N˛yu\L @
“¬ :

Æut a EÁ{∫ b tÁz áåÁn™N˛ N˛∫myÆ ÃÊPÆÁLÂ “{@ ab  LN˛ úÓm| ƒT| åÁ “Áz oÁz ab  EN˛∫myÆ ÃÊPÆÁ
“ÁzTy \Áz a EÁ{∫ b Nz̨  ™ÜÆ “{@

∴  EN˛∫myÆ ÃÊPÆÁ 3 EÁ{∫ 4 Nz̨  ™ÜÆ 3 4× = 3 4×

=  3 2×  =  2 3

GtÁ“∫m-11. \ÁÂY N˛∫Áz, N˛∫myÆ ÆÁ EN˛∫myÆ ÃÊPÆÁLÂ :

(i) ( ) ( )3 3 3 3+ + − (ii) ( ) ( )3 3 3 3+ −

(iii)  
10

2 5 (iv)  ( )2
2 2+

“¬ :

(i) ( ) ( )3 3 3 3+ + − = 3 3 3 3+ + −

= 6, N˛∫myÆ ÃÊPÆÁ

(ii) ( ) ( )3 3 3 3+ −

( )( )+ − ≡ −2 2a b a b a b .
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( ) ( )3 3 3 3+ −  = ( )223 3−  =  9 −  3 = 6 N˛∫myÆ ÃÊPÆÁ.

(iii)
10

2 5  =  
10 2 5 5 5 5

2 5 2 5 5
÷ ×

= = =
÷

, EN˛∫myÆ ÃÊPÆÁ

(iv) ( )2
2 2+ = ( ) + + = + +

2 22 2. 2 .2 2 2 4 2 4

= 6 4 2+ , EN˛∫myÆ ÃÊPÆÁ

E•ÆÁÃ - 1.2 - 1.2 - 1.2 - 1.2 - 1.2

1. uå©å ÃÊPÆÁLÂ N˛∫myÆ “{ ÆÁ EN˛∫myÆ “{ §oÁFL @

(i) 27 (ii) 441 (iii) 30.232342345…

(iv) 7.484848… (v) 11.2132435465 (vi) 0.3030030003.....

2. EN˛∫myÆ ÃÊPÆÁLÂ EÁ{∫ N˛∫myÆ ÃÊPÆÁEÁı ™ı Eão∫ §oÁEÁz@

3.
5
7  EÁ{∫ 7

9  Nz˛ ™ÜÆ uN˛oåy EN˛∫myÆ ÃÊPÆÁLÂ “{?

4. 0.7 EÁ{∫ 0.77 Nz˛ ™ÜÆ 2 EN˛∫myÆ ÃÊPÆÁEÁı N˛Áz §oÁEÁz@

5. 5  N˛Á ™Ó¡Æ t∆™¬ƒ Nz˛ oyå ÀsÁå oN˛ rÁo N˛∫Áz@

6. 7  N˛Á ™Ó¡Æ t∆™¬ƒ Nz˛ 6 ÀsÁåÁı oN˛ ßÁT úÚuo Ãz rÁo N˛yu\L @

7. 10  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|EÁz@
8. 2 EÁ{∫ 3 Nz̨  ™ÜÆ 2 EN˛∫myÆ ÃÊPÆÁLÂ §oÁEÁz@
9. ÃnÆ ÆÁ EÃnÆ ™ı G∫ tyu\L \ÁÂY ßy N˛yu\L @

(i) ünÆzN˛ EN˛∫myÆ ÃÊPÆÁ ƒÁÀouƒN˛ ÃÊPÆÁ “{@
(ii) ünÆzN˛ N˛∫myÆ ÃÊPÆÁ ƒÁÀouƒN˛ ÃÊPÆÁ “{@
(iii) ünÆzN˛ üÁNw˛uoN˛ ÃÊPÆÁ N˛∫myÆ ÃÊPÆÁ å“y “{@
(iv) n  EN˛∫myÆ å“y “{ Æut n LN˛ úÓm| ƒT| “{@
(v) n  EN˛∫myÆ “{ Æut n úÓm| ƒT| åÁ “Áz@
(vi) Ãßy ƒÁÀouƒN˛ ÃÊPÆÁLÂ EN˛∫myÆ “{@
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N˛ÁÆ| uƒuá
‘Ãuú|¬Á ƒT| ™Ó¬’ §åÁåÁ@

LN˛ §‰gÁ N˛ÁT\ ¬zN˛∫ ‘Ãuú|¬Á ƒT| ™Ó¬’ uå©å uƒuá Ãz §åÁFL@

Y∫m 1 : ‘O’ u§ãtÏ Ãz ∆Ïø N˛∫Áz OP  ∫zQÁ Qlg 1 FN˛ÁF| N˛Á §åÁEÁz@

Y∫m 2 : PQ  ∫zQÁ Qlg OP  ú∫ ¬©§ QÎYÁz (OP = PQ = 1)

(uYfi tzuQL)

Y∫m 3 : O, Q N˛Áz u™¬ÁEÁz (OQ = 2 )

Y∫m 4 : QR  FN˛ÁF| ¬©§ÁF| ¬zN˛∫ OQ  ú∫ ¬©§Á QÎYÁz

Y∫m 5 : O, R.  (OR = 3 ) N˛Áz u™¬ÁEÁz

Y∫m 6 : LN˛ FN˛ÁF| RS N˛Á ∫zQÁ Qlg OR  ú∫ ¬©§ gÁ¬Áz@

Y∫m 7 : FÃy üN˛Á∫ N¿˛™ÁTo N˛∫yL oÁz EÁúN˛Áz ÃÏãt∫ Ãuú|¬Á ∫zQÁ Qlg PQ , QR , RS, ST ,

TU ... EÁut@ üÁõo “Á zTÁ ∫ zQÁ Qlg  OQ , OR , OS , OT , OU  ... EÁut@
2, 3, 4, 5, 6  N˛Áz t∆Á|EÁz@

1.4 ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Áz G∫Áz∫ ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|åÁ
úÓƒ| uƒuto “{ uN˛ ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛Áz t∆™¬ƒ ™ı §oÁÆÁ \Á ÃN˛oÁ “{@

osÁ EÁƒwu t∆™¬ƒ N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ N{̨ Ãz t∆Á|ÆÁ \ÁoÁ “{?

Æut “™ı 2.776 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á|åÁ “Áz oÁz EÁƒwu t∆™¬ƒ 2 EÁ{∫ 3 Nz̨  §yY t∆Á|EÁz@

2 32.5
2.1 2.2 2.3 2.4 2.6 2.7 2.8 2.9

-3-4 -2 -1 0 1 2 3 4

uYfi (i)

2
3

O

Q

R
S

T
1

11

1

1 P

4
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E§ “™ ÃÊPÆÁ ∫zQÁ ú∫ 2 EÁ{∫ 3  Nz̨  ™ÜÆ ßÁT N˛Áz tzQıTz@ Æut “™ FÃz 10 §∫Á§∫ ßÁTÁı ™ı §ÁÂbı oÁz
EÊuN˛o EÊN˛ uYfi Fig.(i).  2.1,  2.2, 2.3.......... Àú…bo: tzQåz Nz̨  u¬L EÁƒá|å N˛ÁÂY (magnifying glass)

¬zN˛∫ 2 EÁ{∫ 3 Nz̨  ™ÜÆ ßÁT N˛Áz tzQåz ú∫ Æ“ uYfi (i) N˛y o∫“ utQÁF| tzTÁ@

E§, 2.7 EÁ{∫ 2.8. Nz̨  ™ÜÆ 2.766 ∫“oÁ “ÁzTÁ@ E§ “™  2.7 EÁ{∫ 2.8 Nz̨  ™ÜÆ ßÁT ú∫ EúåÁ ÜÆÁå
Nz̨ uã¸o N˛∫ıTz EÁ{∫ GÃz 10 Ã™Áå ßÁTÁı ™ı §ÁÂbıTz@ ú“¬Á uYã“ 2.71 EÁ{∫ tÓÃ∫Á 2.72....., u¢˛∫ GÃz Àú…bo:
tzQåz Nz̨  u¬L EÁƒá|å N˛ÁÂY N˛Á üÆÁzT N˛∫ıTz@ uYfi (ii).

u¢˛∫ 2.776  2.77 EÁ{∫ 2.78 Nz̨  ™ÜÆ ™ı “ÁzTÁ uYfi (iii) ™ı u¢˛∫ Ãz ÃÊPÆÁ ∫zQÁ N˛Áz 10 §∫Á§∫ ßÁTÁı ™ı
§ÁubL@

ú“¬Á u§ãtÏ 2.771 tÏÃ∫Á u§ãtÏ 2.772........,  2.776 6,  ZbƒÁÂ uYã“ “ÁzTÁ@

FÃ uƒuá N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ EÁƒá|å úÚuo N˛y Ã“ÁÆoÁ Ãz G∫Áz∫ (magnification) uN˛ÆÁ \ÁÆTÁ@

E§ “™ ƒÁÀouƒN˛ ÃÊPÆÁ \Áz EåÁƒo| t∆™¬ƒ N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ uå©å GtÁ“∫m N˛y Ã“ÁÆoÁ Ãz
G∫Áz∫ uQÊYzTz @

GtÁ“∫m-11. 3.58  N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ G∫Áz∫ t≈™¬ƒ Nz̨  4 ÀsÁåÁı oN˛ §oÁEÁz@
“¬ : G∫Áz∫ EÁƒá|å N˛y Ã“ÁÆoÁ Ãz 3.5888 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ uQÊYıTz@

2 32.5
2.1 2.2 2.3 2.4 2.6 2.7 2.8 2.9

2.7

2.77

2.8

2.78

2.75

2.775

2.71

2.771

2.72

2.772

2.73

2.773

2.74

2.774

2.76

2.776

2.77

2.777

2.78

2.778

2.79

2.779

uYfi (iii)

Fig.(ii)
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Y∫m 1 :

Y∫m 2 :

Y∫m 3 :

Y∫m 4 :

E•ÆÁÃ  - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. 2.874 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ G∫Áz∫ EÁƒá|å úÚuo N˛y Ã“ÁÆoÁ Ãz §oÁEÁz@
2. 5.28   N˛Áz ÃÊPÆÁ ∫zQÁ ú∫  t∆™¬ƒ Nz̨  2 ÀsÁå oN˛ §oÁEÁz@

1.5 ƒÁÀouƒN˛ ÃÊPÆÁEÁı N˛y uN¿˛ÆÁLÂ
N˛∫myÆ ÃÊPÆÁEÁı ÆÁzT EÁ{∫ TÏmÁ N˛y uN¿̨ ÆÁEÁı Nz̨  u¬L N¿̨ ™ uƒuå™Æ, ÃÁ“YÆ| osÁ §Êeå uåÆ™ ¬ÁTÓ

“Ázoz “¯@ N˛∫myÆ ÃÊPÆÁLÂ ÆÁzT, VbÁå TÏmÁ Nz̨  ßyo∫ ÃÊƒwo “{@ EN˛∫myÆ ÃÊPÆÁEÁı Nz̨  u¬L ßy MÆÁ Æz uåÆ™
¬ÁTÓ “Ázoz “{?
uå©å GtÁ“∫m tzuQL

( ) ( )3 3 0+ − =  . (0 LN˛ N˛∫myÆ ÃÊPÆÁ)

( ) ( )5 5 0− =  . (0 LN˛ N˛∫myÆ ÃÊPÆÁ)

( ) ( )2 . 2 2= .  (2 LN˛ N˛∫myÆ ÃÊPÆÁ)

3 43.5
3.1 3.2 3.3 3.4 3.6 3.7 3.8 3.9

3.5

3.58

3.6

3.59

3.55

3.585

3.51

3.581

3.52

3.582

3.53

3.583

3.54

3.584

3.56

3.586

3.57

3.587

3.58

3.588

3.59

3.589

3.588 3.5893.5885
3.5881 3.5883 3.5887 3.5889

3.58

3.5888
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7 1
7

=  . (1 LN˛ N˛∫myÆ ÃÊPÆÁ)

EÁúåz MÆÁ tzQÁ? EN˛∫myÆ ÃÊPÆÁEÁı N˛Á ÆÁzT, Eão∫, ßÁT¢˛¬ osÁ TÏmå¢˛¬ EN˛∫myÆ ÃÊPÆÁ å“y
“ÁzTy @

Eo: “™ N˛“ıTz uN˛ EN˛∫myÆ ÃÊPÆÁLÂ ÆÁzT¢˛¬, Eão∫, TÏmÁ EÁ{∫ ßÁT Nz̨  EãoT|o ÃÊƒw å“y “{@

EN˛∫myÆ ÃÊPÆÁEÁı N˛y NĮ̈ Z ü≈å “¬ N˛∫ıTz @
_mZ {c{OE Amn 3 2  H$mo 2 2  go OmoS>Zm MmhVo h¡, CgHo$ `moJ H$mo 5 2  Ho$ én _| {cIm
OmVm h¡ `{X Amn  CgH$mo KQ>mZm MmhVo hmo Vmo AmnH$mo 2  àmá hmoJm&

GtÁ“∫m-12.  (i) 5 2  (ii)
5
2

 (iii) 21 3+  (iv) 3π +  EN˛∫myÆ ÃÊPÆÁLÂ “{ ÆÁ å“y? \ÁÂY N˛yu\L?

“¬ :  2 1.414...= , 3 1.732...= ,  3.1415...π =

(i) 52 8− =  5(1.414…) = 7.070…

(ii) 5
2

=  
5 2 5 2 7.070

2 22 2
× = =  = 3.535… (i) Ãz

(iii) 21 3+ =  21+1.732… = 22.732…

(iv) 3π + =  3.1415… + 3 = 6.1415…

ƒz Ãßy EN˛∫myÆ ÃÊPÆÁLÂ “{@

GtÁ“∫m-13. 5 3 7 5+  N˛Áz3 5 7 3−  ™ı Ãz VbÁEÁz@

“¬ : (3 5 7 3)−  (5 3 7 5)− +

=  3 5 7 3− − −5 3 7 5

=  4 5 12 3− −

=  − +(4 5 12 3)

Æut q N˛∫myÆ EÁ{∫ s EN˛∫myÆ “Áz

oÁz q + s, q - s, qs osÁ q
s

EN˛∫myÆ ÃÊPÆÁLÂ “ÁıTy @

{dMma- {d_e© {H${OE{dMma- {d_e© {H${OE{dMma- {d_e© {H${OE{dMma- {d_e© {H${OE{dMma- {d_e© {H${OE

1) h{gV H$hVm h¡ {H$, 5 2 2 7 7 10+ =  Š`m Amn Bggo gh_V h¡?
2) 5 2 8−  H$m _wë` Amn H¡$go kmV H$am|Jo?
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GtÁ“∫m-14. 6 3  N˛Áz  13 3  Ãz TÏmÁ N˛∫Áz@

“¬: 6 3 13 3 6 13 3 3 78 3 234× = × × × = × =

ƒT| ™Ó¬ Nz̨  TÏmÁı N˛Á Eƒ¬ÁzN˛å N˛∫ıTz@ Gã“ı N˛F| uƒuáÆÁı Ãz üÆÁzT uN˛ÆÁ \Á ÃN˛oÁ “{@
™Áå ¬Áz a osÁ b  E-JmÁon™N˛ ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{@

(i) ab a b=

(ii) a a
b b

= ; if  b ≠  0

(iii) ( ) ( )a b a b a b+ − = −

(iv) ( ) ( ) 2a b a b a b+ − = −

(v) ( )( )+ + = + + +a b c d ac ad bc bd

(vi) ( )2
a b a 2 ab b+ = + +

Få TÏmÁı Nz̨  NĮ̈ Z uÀsuoÆÁı N˛Á Eƒ¬ÁzN˛å N˛∫ıTz @
GtÁ“∫m-15. uå©å Ã™yN˛∫mÁı N˛Áz “¬ N˛yu\L :

(i) ( ) ( )3 3 2 2+ + (ii)  ( )( )2 3 2 3+ −

(iii) ( )2
5 2+ (iv)  ( ) ( )5 2 5 2− +

“¬ :

(i)  ( ) ( )3 3 2 2+ +  =  6 3 2 2 3 6+ + +

(ii) ( )( ) ( )222 3 2 3   2 3  = 4 - 3 = 1+ − = −

(iii) ( )2
5 2+  =  ( ) ( )2 2

5 2 5 2 2 5 2 10 2 7 2 10+ + = + + = +

(iv) ( ) ( )5 2 5 2− +   =  ( ) ( )2 2
5 2 5 2 3− = − =
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1.5.1 “∫ N˛Áz úu∫™zÆ §åÁEÁz

1
2

 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛ÁzTz?

MÆÁ EÁú 1
2

 N˛Á ™Ó¡Æ MÆÁ “ÁzTÁ?

1
2
N˛Á uN˛Ã üN˛Á∫ ™Ó¡Æ rÁo N˛∫ÁzTz? 2  = 1.4142135..... EÁƒo| ÆÁ EåÁƒo| å“y “ÁzTÁ@ FÃz

“™ 1 Ãz ßÁT tz ÃN˛oz “¯@

1
2

 N˛Á ™Ó¡Æ rÁo N˛∫åÁ EÁÃÁå å“y “{@

“∫ N˛Áz N˛∫myÆ øú ™ı §t¬åz ú∫ -

“∫ N˛Áz úu∫™zÆ 1
2

 ™ı §t¬åz Nz̨  u¬L “∫ EÁ{∫ EÊ∆ N˛Áz 2  Ãz TÏmÁ N˛∫åz ú∫ -

1
2  =

1 2 2
22 2

× = = (Æ“ 2  N˛Á EÁáÁ “{)

MÆÁ “™ 
2

2
 N˛Áz ÃÊPÆÁ ∫zQÁ ú∫ t∆Á| ÃN˛oz “¯? Æ“  0 (zero) EÁ{∫  2  Nz̨  ™ÜÆ “ÁzTÁ@

åyYz utL TL ÃÊPÆÁEÁı N˛Á Eƒ¬ÁzN˛å N˛yu\L :

2 × 2  = 2.  ∴ 2  “y 2  N˛Á (R.F) úu∫™zÆN˛Á∫N˛ Qlg “{@

GÃy üN˛Á∫ 2 × 8 16 4= = . Eo: 2 EÁ{∫ 8  LN˛ tÓÃ∫z Nz̨  úu∫™zÆN˛Á∫N˛ Qlg “ÁzÊTz@
2 × 18 36 6= =  EÁut@ 2  LN˛ Ã∫¬ úu∫™zÆN˛Á∫N˛ Qlg 18 “{ @

åÁzb : tÁz EN˛∫myÆ ÃÊPÆÁEÁı N˛Á TÏmå¢˛¬ N˛∫myÆ ÃÊPÆÁ “ÁzTÁ Eo: ünÆzN˛ EN˛∫myÆ ÃÊPÆÁ LN˛
tÓÃ∫z N˛Á úu∫™zÆ  N˛Á∫N˛ (R.F) Qlg “ÁzTÁ@utL TL EN˛∫myÆ ÃÊPÆÁ Nz̨  u¬L ƒ“ Qlg Eu˚oyÆ å“y “ÁzTÁ@
utL TL EN˛∫myÆ ÃÊPÆÁ N˛Á úu∫™zÆN˛Á∫N˛ Qlg (R.F.) üÆÁzT Nz̨  u¬L Ã∫¬ “ÁzTÁ@

FÃz “¬ N˛yu\L -

“∫ N˛Á úu∫™zÆ N˛Á∫N˛ Qlg §oÁFL (i) 
1

2 3  (ii) 
3
5  (iii) 

1
8 .
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GtÁ“∫m-16. “∫ N˛Áz úu∫™zÆ §åÁFL 1
4 5+

“¬ :  ( ) ( ) 2a b a b a b+ − = −

1
4 5+

  “∫ EÁ{∫ EÊ∆ N˛Áz  4 5−  Ãz TÏmÁ N˛∫åz ú∫

( )22

1 4 5 4 5
4 5 4 5 4 5

− −
× =

+ − −
 =  

4 5 4 5
16 5 11

− −
=

−

GtÁ“∫m-17. “∫ N˛Áz úu∫™zÆ §åÁFL 1
7 4 3+

“¬ : 
1 7 4 3

7 4 3 7 4 3
−

×
+ −

 =  
( )22

7 4 3

7 4 3

−

−
 =  

7 4 3
49 16 3

−
− ×

              =  
7 4 3 7 4 3
49 48

−
= −

−

GtÁ“∫m-18. Ã∫¬ N˛∫Áz   
1 1

7 4 3 2 5
+

+ +

“¬ : 7 4 3+   N˛Á úu∫™zÆ N˛Á∫N˛ Qlg 7 4 3−  osÁ 2 5+ N˛Á 2 5−  “ÁzTÁ@

= 
1 1

7 4 3 2 5
+

+ +

1 7 4 3 1 2 5
7 4 3 7 4 3 2 5 2 5

− −
= × + ×

+ − + −

2 2 2 2
7 4 3 2 5

7 (4 3) 2 ( 5)
− −

= +
− −

7 4 3 2 5
49 48 (4 5)

− −
= +

− −

7 4 3 2 5
1 ( 1)

− −
= +

−

7 4 3 2 5 5 4 3 5= − − + = − +

SCERT TELA
NGANA



22  J{UV IX

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

1.5.2 ƒÁÀouƒN˛ ÃÊPÆÁEÁı ™ı VÁoÁÊN˛ uåÆ™

VÁoÁÊN˛ uåÆ™Áı N˛Á Eƒ¬ÁzN˛å

i)  m n m na .a a +=         ii)   m n mn(a ) a= iii)  
−

−⎧ >
⎪= =⎨
⎪ <⎩ n m

m n
m

n
1

a

a if m na 1 if m n
a if m n

iv) m m ma b (ab)= v)  n
n

1 a
a

−=  vi)  a0 = 1   (a ≠  0)

a0=1‘a’, ‘b’ EÁ{∫ ‘n’ úÓmÁ˙N˛ ÃÊPÆÁLÂ “{ a ≠  0. b ≠  0 EÁáÁ∫, a, b “{@
GtÁ“∫m Nz̨  u¬L

i) 3 3 3 ( 3) 07 .7  = 7  = 7  = 1− + − ii)  3 7 21
21
1(2 ) 2

2
− −= =

iii)
7

7 4 11
4

23 23 23
23

−
− − −= = iv)  ( ) ( ) ( ) ( )13 13 13 137 . 3  = 7 3  = 21− − − −×

uå©å N˛y ÃÊTmåÁ N˛yu\L

i)
2 1
3 32 .2 ii)  

41
75

⎛ ⎞
⎜ ⎟⎝ ⎠

iii)  
1
5

1
3

3

3
iv)  

1 1
17 177 .11

úÓƒ| Nz̨  GtÁ“∫m ™ı EÁáÁ∫ EÁ{∫ VÁoÁÊN˛ N˛∫myÆ ÃÊPÆÁLÂ “{@ VÁoÁÊN˛ Nz̨  uåÆ™Áı N˛Á GúÆÁzT áåÁn™N˛
ƒÁÀouƒN˛ ÃÊPÆÁEÁı Nz̨  u¬L uN˛ÆÁ \ÁÆTÁ@ ú“¬z “™ nth N˛Á ƒT| ƒÁÀouƒN˛ ÃÊPÆÁEÁı Nz̨  u¬L \ÁåıTz@

32 = 9  oÁz  9 3=      (9 N˛Á ƒT| ™Ó¬ 3)

        ∴  2 9 3=

Æut  52 = 25  oÁz 25 5=   ∴ 2 25 5=

( ) ( )
11 122 2222 25 25 5 5 5×= = = =

uå©å ú∫ ÜÆÁå tyu\L@

Æut23 = 8  oÁz 3 8 2=  (8 N˛Á Vå ™Ó¬ 2); ( )
11 33 33 8 8 2 2= = =

24 = 16  oÁz 4 16 2=  (16 N˛Á YÁ{sÁ ™Ó¬ 2); ( ) ( )
11
44 44 16 16 2 2= = =
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25 = 32  oÁz 5 32 2=  (32 N˛Á úÁÂYƒÁ ™Ó¬ = 2); ( ) ( )
11
55 55 32 32 2 2= = =

26 = 64  oÁz 6 64 2=  (64 N˛Á ZbƒÁÂ ™Ó¬ = 2); ( ) ( )
11
66 66 64 64 2 2= = =

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

GÃy üN˛Á∫    an = b  “Áz oÁz =n b a  (b N˛Á n ƒÁ ™Ó¬ = a); ( ) ( )
11
nn nn b b a a= = =

™Áå ¬Áz  a > 0  ƒÁÀouƒN˛ ÃÊPÆÁ ‘n’ LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@

Æut bn = a,  N˛ÁzF| áåÁn™N˛ ƒÁÀouƒN˛ ÃÊPÆÁ ‘b’, Nz̨  u¬L, b - a N˛Á n ƒÁ ƒT| “ÁzTÁ@  =n a b .

™Áå ¬Áz a > 0 ƒÁÀouƒN˛ ÃÊPÆÁ p, q N˛∫myÆ ÃÊPÆÁ

i) p q p qa .a a += ii)  p q pq(a ) a=

iii)
p

p q
q

a a
a

−= iv)  p p pa .b (ab)= v)   1
n na a=

Få uåÆ™Áı N˛Á üÆÁzT ú“¬z úÓZz TL ü≈åÁı N˛Áz “¬ N˛∫åz ™ı N˛∫ıTz@

GtÁ“∫m-19. Ã∫¬ N˛∫Áz

i)  
2 1
3 32 .2 ii)   

41
75

⎛ ⎞
⎜ ⎟⎝ ⎠

 iii)  
1
5

1
3

3

3
 iv)  

1 1
17 177 .11

“¬ : i) ( )+
= = = =

2 1 32 1
13 33 3 32 .2 2 2 2 2

ii)
⎛ ⎞

=⎜ ⎟
⎝ ⎠

41 4
7 75 5

iii) ( )
1

1 15
5 3

1
3

3 3
3

−
=  

3 5
153
−

=  
−

=
2

153  = 2 /15
1

3

iv)
1 1

17 177 .11  = ( )× =
11

17177 11 77

FÃz “¬ N˛yu\L -
Ã∫¬ N˛∫Áz :

i. ( )
1
216 ii. ( )

1
7128

iii. ( )
1
5343SCERT TELA
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N˛∫my (Surd) :

Æut ‘n’ LN˛ áåÁn™N˛ úÓmÁ˙N˛ \Áz uN˛ 1 Ãz §‰gÁ “{ a LN˛ n ƒz VÁoÁÊN˛ N˛y áåÁn™N˛ N˛∫myÆ ÃÊPÆÁ n a
(or) a1/n GÃz  n N¿̨ ™ ƒÁ¬y N˛∫my N˛“ıTz@ ÃÁáÁ∫mo: n ƒÁ ƒT| a “Áz oÁz GÃz N˛∫my ÆÁ (radical) N˛“ıTz@ a N˛Áz
radical n Æ“ radical N˛Á uYã“ “ÁzTÁ@ n N˛Áz radical N˛Á VÁoÁÊN˛ N˛“oz “{@

N˛∫my Nz̨  GtÁ“∫m
32, 3, 9, .....  EÁut@

ƒÁÀouƒN˛ ÃÊPÆÁ 7 . FÃz 
1
27  øú ™ı ßy u¬QÁ \Á ÃN˛oÁ “{@ 7 uN˛Ãy ÃÊPÆÁ N˛Á ƒT| å“y “{ ∴ 7

N˛Áz N˛∫my N˛“ıTz@
ƒÁÀouƒN˛ ÃÊPÆÁ 3 8 . 8,  2 N˛Á áå “{@

∴ 3 8  N˛∫my å“y “ÁzTÁ@

ƒÁÀouƒN˛ ÃÊPÆÁ 2 .   
⎛ ⎞
⎜ ⎟ = =
⎜ ⎟
⎝ ⎠

1
1 12

42 42 2 2 .  Æ“ ÃÊPÆÁ LN˛ N˛∫my “{@

FÃz “¬ N˛yu\L -
1. uå©å N˛∫my N˛Áz VÁoÁÊN˛ øú ™ı u¬uQL@

i. 2 ii. 3 9 iii. 5 20 iv 17 19

2. N˛∫my N˛Áz Radical øú ™ı u¬uQL
i. 1

75 ii. 1
617 iii. 2

55 iv 1
2142

E•ÆÁÃ - 1.4 - 1.4 - 1.4 - 1.4 - 1.4

1. Ã∫¬ N˛yu\L :

i) ( ) ( )5 7 2 5+ + ii)  ( ) ( )5 5 5 5+ −

iii) ( )2
3 7+ iv)  ( ) ( )11 7 11 7− +

2. uå©å N˛Áz N˛∫myÆ ÆÁ EN˛∫myÆ “{ §oÁFL

i) 5 3− ii)   3 2+ iii)  ( )2
2 2−

N˛∫my Nz̨  üN˛Á∫
VÁoÁÊN˛ øú 1

na
Radical øú n a
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iv)
2 7
7 7

v)   2π vi)   
1
3  vii)  ( ) ( )2 2 2 2+ −

3. uå©å Ã™yN˛∫mÁı ™ı x, y, z EÁut Y∫ ∫Á∆y N˛Á ™Ó¡Æ N˛∫myÆ ÆÁ EN˛∫myÆ “{ §oÁEÁz@

i) 2x 7= ii)  2y 16= iii)   2z 0.02=

iv) 2 17u
4

= v)   2w 27= vi)   t4 = 256

4. ƒw N˛y úu∫uá EÁ{∫ √ÆÁÃ N˛Á EåÏúÁo 
c
d  = π π  N˛Áz “™ EN˛∫myÆ ÃÊPÆÁ N˛“oz “¯ MÆÁı?

5. “∫ N˛Áz úu∫™zÆ §åÁFL@

i)
1

3 2+
ii)  1

7 6−
iii)  1

7
iv)  6

3 2−

6. uå©å ™ı ünÆzN˛ N˛Áz úu∫™zÆ §åÁFL@

i)
6 4 2
6 4 2

−
+

ii)   
7 5
7 5

−
+

iii)  
1

3 2 2 3− iv) 
3 5 7
3 3 2

−
+

7.
10 15

2 2
−

 N˛Á ™Ó¡Æ t∆™¬ƒ Nz̨  oyå ÀsÁåÁı oN˛ rÁo N˛∫Áz@ ( 2 1.414=  osÁ 5 2.236= )

8. rÁo N˛∫Áz :

i)
1
664 ii)  

1
532  iii)  

1
4625

iv)
3
216 v)  

2
5243 vi)  

1
6(46656)
−

9. Ã∫¬ N˛∫Áz : 3 54 81  8 343 + 15 32 + 225−

10. Æut ‘a’ EÁ{∫ ‘b’ N˛∫myÆ ÃÊPÆÁLÂ “Áz oÁz ünÆzN˛ Ã™yN˛∫m Nz˛ u¬L a EÁ{∫ b N˛Á ™Ó¡Æ rÁo N˛∫Áz@

i)
3 2 6
3 2

a b+
= +

−
ii)

5 3 15
2 5 3 3

a b+
= −

−
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“™åz MÆÁ ÃyQÁ?
FÃ EÜÆÁÆ ™ı uå©å u¬uQo EÊ∆Áı Nz̨  §Á∫z ™ı YYÁ| N˛y TÆy@

1. LN˛ ÃÊPÆÁ \Áz p
q

 øú ™ı u¬Qy TF|  p osÁ q úÓmÁ̇N˛ ÃÊPÆÁLÂ q ≠  0 “Áz oÁz Gã“ı N˛∫myÆ ÃÊPÆÁLÂ N˛“oz
“̄@

2. \Áz ÃÊPÆÁ p
q

 øú ™ı å u¬Qy \ÁL p, q úÓmÁ˙N˛ ÃÊPÆÁLÂ q ≠  0 Gã“ı EN˛∫myÆ ÃÊPÆÁLÂ N˛“oz “{@

3. N˛∫myÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ uƒÀoÁ∫ EÁƒo| ÆÁ EåÁƒo| “ÁzTÁ@
4. EN˛∫myÆ ÃÊPÆÁEÁı N˛Á t∆™¬ƒ uƒÀoÁ∫ Eåão ÆÁ EÁƒo| “ÁzTÁ@
5. ÃÊPÆÁ ∫zQÁ ú∫ N˛Á ünÆzN˛ u§ãtÏ Eu˚oyÆ ƒÁÀouƒN˛ ÃÊPÆÁ “ÁzTy@
6. N˛∫myÆ EÁ{∫ EN˛∫myÆ ÃÊPÆÁEÁı N˛Á Ã™Ó“ ƒÁÀouƒN˛ ÃÊPÆÁ N˛“¬ÁoÁ “{@

7. Æut q N˛∫myÆ EÁ{∫ s EN˛∫myÆ “Áz oÁz q+s, q-s, qs osÁ  q
s  EN˛∫myÆ “ÁıTz@

8. Æut n LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ (úÓm| ƒT| åÁ “Áz)  n - N˛Áz EN˛∫myÆ ÃÊPÆÁ N˛“ıTz@
9. uå©å áåÁn™N˛ ƒÁÀouƒN˛ ÃÊPÆÁEÁı Nz̨  u¬L Ã™øúoÁ a EÁ{∫ b

i) ab a b= ii)  
a a
b b

=  (b 0)≠

iii) ( ) ( )a b a b a b+ − = − iv)   ( ) ( ) 2a b a b a b+ − = −

v) ( )2
a+ b a 2 ab b= + +

10. “∫ N˛Áz úu∫™zÆ §åÁåz Nz̨  u¬L 1
a b+

,  N˛Áz  a b
a b

−
−

 Ãz TÏmÁ N˛∫åÁ YÁu“L, \“ÁÂ a, b úÓmÁ˙N˛ “{@

11. ™Áå ¬Áz a > 0, b > 0 ƒÁÀouƒN˛ ÃÊPÆÁ “{@ p EÁ{∫ q N˛∫myÆ ÃÊPÆÁLÂ

i) p q p qa .a a += ii)   p q pq(a ) a=  iii)  
p

p q
q

a a
a

−=

iv) p p pa .b (ab)=

12.  ‘n’ LN˛ áåÁn™N˛ úÓmÁ˙N˛ “{@ \Áz  1 Ãz §‰gy “ÁzTy osÁ ‘a’ áåÁn™N˛ úÓmÁ˙N˛ ÃÊPÆÁ “Áz oÁz nth VÁoÁÊN˛

N˛ÁzF| N˛∫myÆ ÃÊPÆÁ å “Áz oÁz  n a  ÆÁ 
1
na N˛Áz n ƒz N¿̨ ™ N˛y N˛∫my N˛“oz “¯@
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