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13.1  Hkwfedk

D;k vki tkurs gSa fd i‘Foh dk nzO;eku (mass) D;k gS\ ;g
5,970,000,000,000,000,000,000,000 kg gS!
D;k vki bl la[;k dks i<+ ldrs gSa\

;wjsul xzg (Uranus) dk nzO;eku

86,800,000,000,000,000,000,000,000 kg gSA
fdldk nzO;eku vf/d gSµi‘Foh ;k ;wjsul xzg\

lw;Z (Sun) vkSj ’kfu (Saturn) osQ chp dh nwjh 1,433,500,000,000 m gS rFkk ’kfu vkSj

;wjsul xzg osQ chp dh nwjh 1,439,000,000,000 m gSA D;k vki bu la[;kvksa dks i<+ ldrs gSa\

buesa dkSu&lh nwjh de gS\

,slh cgqr cM+h la[;kvksa dk i<+uk] le>uk vkSj budh rqyuk djuk dfBu gksrk gSA bu

la[;kvksa dks ljyrk ls i<+us] le>us vkSj budh rqyuk djus osQ fy,] ge ?kkrkadksa (exponents)
dk iz;ksx djrs gSaA bl vŁ;k; esa] ge ?kkrkadksa osQ ckjs esa lh[ksaxs rFkk ;g Hkh lh[ksaxs fd budk

iz;ksx fdl izdkj fd;k tkrk gSA

13.2  ?kkrkad
ge cM+h la[;kvksa dks ?kkrkadksa dk iz;ksx djosQ laf{kIr :i esa fy[k ldrs gSaA

fuEufyf[kr dks nsf[k, % 10, 000 = 10 × 10 × 10 × 10 = 104

laf{kIr laosQru 104 xq.kuiQy 10×10×10×10 dks O;Dr djrk gSA ;gk¡]

‘10’ vk/kj (base) vkSj ‘4’ ?kkrkad dgykrk gSA 104 dks 10 dh ¯ij ?kkr

(power) 4 ;k osQoy 10 dh pkSFkh ?kkr i<+k tkrk gSA 104 dks 10000 dk

?kkrkadh; :i (exponential form) dgk tkrk gSA

v
Ł;

k;
  
1
3

?kkrkad vkSj ?kkr

D; k vki bls i<+ ldrs gS a\
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ge blh izdkj 1000 dks Hkh 10 dh ?kkr osQ :i esa O;Dr dj ldrs gSaA p¡wfd 1000 la[;k
10 dk Lo;a ls rhu ckj xq.kk gS] blfy,

1000 = 10 × 10 × 10 = 103  gSA

;gk¡] iqu% 103 la[;k 1000 dk ?kkrkadh; :i gSA

blh izdkj] 1,00,000 = 10 × 10 × 10 × 10 × 10 = 105  gSA

vFkkZr~~] 105  la[;k 1,00,000 dk ?kkrkadh; :i gSA

bu nksuksa mnkgj.kksa esa] vk/kj 10 gSA 103 esa ?kkrkad 3 gS rFkk 105 esa ?kkrkad 5 gSA
ge la[;kvksa dks foLrkfjr ;k izlkfjr :i (expanded form) esa fy[kus osQ fy,

10, 100, 1000 bR;kfn tSlh la[;kvksa dk iz;ksx dj pqosQ gSa A

mnkgj.kkFkZ] 47561 = 4 × 10000 + 7 × 1000 + 5 × 100 + 6 × 10 + 1 gSA
bls 4 × 104 + 7 ×103 + 5 × 102 + 6 × 10 + 1 osQ :i esa fy[kk tk ldrk gSA

fuEufyf[kr la[;kvksa dks blh izdkj fy[kus dk iz;Ru dhft, %

172, 5642, 6374
mijksDr lHkh mnkgj.kksa esa] geus os la[;k,¡ ns[kh gSa ftuosQ vk/kj 10 gSaA ijarq vkŁkkj dksbZ

Hkh la[;k gks ldrh gSA mnkgj.kkFkZ]

81 = 3 × 3 × 3 × 3 = 34 osQ :i esa fy[kk tk ldrk gSA ;gk¡ vk/kj
3 gS vkSj ?kkrkad 4 gSA

oqQN ?kkrksa osQ fof’k"V uke gSaA mnkgj.kkFkZ %

102, tks 10 osQ ¯ij ?kkr 2 gS] bls 10 dk oxZ (10 squared) Hkh i<+k
tkrk gSA

103, tks 10 osQ ̄ ij ?kkr 3 gS] bls 10 dk ?ku (10 cubed) Hkh i<+k tkrk gSA
D;k vki crk ldrs gSa fd 53 (5 osQ ?ku) dk D;k vFkZ gS\

53 dk vFkZ 5 dk Lo;a ls rhu ckj xq.kk fd;k tkuk gS] vFkkZr~~

53 = 5 × 5 × 5 = 125
vr% ge dg ldrs gSa fd 125 la[;k 5 dh rhljh ?kkr (third power) gSA
53 esa vk/kj rFkk ?kkrkad D;k gSa\

blh izdkj 25  = 2 × 2 × 2 × 2 × 2 =  32 gS, tks 2 dh ik¡poha ?kkr gSA

25 esa] 2 vk/kj gS rFkk ?kkrkad 5 gSA
blh fof/ osQ vuqlkj] 243 = 3 × 3 × 3 × 3 × 3 = 35,

64 = 2 × 2 × 2 × 2 × 2 × 2 = 26

625 = 5 × 5 × 5 × 5 = 54

vki laf{kIr :i esa fy[kus dh bl fof/ dks rc Hkh ykxw dj

ldrs gSa] tc vk/kj ,d ‰.kkRed iw.kk–d gksA

(–2)3 dk D;k vFkZ gS\

iz;kl dhft,

,sls ik¡p vkSj mnkgj.k nhft,]

tgk¡ ,d la[;k dks ?kkrkadh; :i

esa O;Dr fd;k t krk gSA i zR;sd

fLFkfr esa] ?kkr kad o vk/kj dh

igpku Hkh dhft,A
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?kkrkad vkSj ?kkr 267

;g (–2)3 = (–2) ×  (–2) ×  (–2) = – 8 gSA
D;k (–2)4 = 16 gS\   bldh tk¡p dhft,A

dksbZ fuf’pr la[;k ysus osQ LFkku ij] vkb, fdlh Hkh la[;k a dks vk/kj ysa rFkk la[;kvksa

dks fuEufyf[kr :i esa fy[ksa %

a × a = a2 (bls ‘a dk oxZ’ ;k ‘a osQ ¯ij ?kkr 2’ i<+k tkrk gS)
a × a × a = a3 (bls ‘a dk ?ku’ ;k ‘a osQ ¯ij ?kkr 3’ i<+k tkrk gS)

a × a × a × a = a4 (bls a osQ ¯ij ?kkr 4 ;k ‘a dh pkSFkh ?kkr’ i<+k tkrk gS)
a × a × a × a × a × a × a = a7 (bls ‘a osQ ¯ij ?kkr 7’ ;k ‘a dh lkroha ?kkr’ i<+k tkrk gS)
bR;k fnA

a × a × a × b × b  dks a3b2 osQ :i esa O;Dr fd;k tk ldrk

gS (bls a dk ?ku xq.kk b dk oxZ i<+k tkrk gS)A
a ×  a ×  b ×  b ×  b ×  b dk s a2b4 osQ :i esa O;Dr fd;k tk

ldrk g S (bls a dk oxZ xq.k k b ij 4 ?kk r i<+k t krk gS)A

mnkgj.k 1 256 dks 2 dh ?kkr osQ :i esa O;Dr dhft,A

gy gesa izkIr gS 256 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2
vr% ge dg ldrs gSa fd 256  = 28

mnkgj.k 2 23 vkSj 32 esa dkSu cM+k gS\

gy gesa izkIr gS fd 23 = 2 × 2 × 2 = 8 gS rFkk 32  = 3 × 3 = 9 gSA
p¡wfd 9 > 8 gS] blfy, 32 la[;k 23 ls cM+k gSA

mnkgj.k 3 82 vkSj 28 esa dkSu cM+k gS\

gy 82 = 8 × 8 = 64 gSA
28  = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2  =  256 gSA
Li"Vr;k]  28 > 82

mnkgj.k 4 a3 b2, a2 b3, b2 a3, vkSj b3 a2 dks izlkfjr :i esa fyf[k,A

D;k ;s lHkh cjkcj gSa\

gy a3 b2  = a3 × b2

= (a × a × a) × (b × b)
= a × a × a × b × b

a2 b3 = a2 × b3

= a × a × b × b × b
b2 a3 = b2 × a3

= b × b × a × a × a
b3 a2 = b3 × a2

= b × b × b × a × a

iz;kl dhft,

O;Dr dhft, %

(i) 729 dks 3 dh ?kkr osQ :i esa

(ii) 128 dks 2 dh ?kkr osQ :i esa

(iii) 343 dks 7 dh ?kkr osQ :i esa
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Ł;ku nhft, fd in a3 b2 vkSj a2 b3 dh fLFkfr esa]  a vkSj b dh ?kkrsa fHkUu&fHkUu gSaA bl

izdkj] a3 b2 vkSj a2 b3 fHkUu&fHkUu gSaA
blosQ foijhr] a3 b2 vkSj b2 a3 cjkcj (,d gh) gSa] p¡wfd buesa a vkSj b dh ?kkrsa ,d gh

gSaA xq.ku[kaMksa osQ Øe ls dksbZ izHkko ugha iM+rk gSA

bl izdkj] a3 b2 = a3 × b2 = b2 × a3 = b2 a3 gSA

blh izdkj a2 b3 vkSj b3 a2 Hkh cjkcj gSaA

mnkgj.k 5 fuEufyf[kr la[;kvksa dks vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa

O;Dr dhft, %

(i) 72 (ii) 432 (iii) 1000 (iv) 16000
gy

 (i) 72 = 2 × 36 = 2 × 2 × 18
= 2 × 2 × 2 × 9
= 2 × 2 × 2 × 3 × 3 = 23 × 32

bl izdkj 72 = 23 × 32 (okafNr vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy okyk :i)

(ii) 432 = 2 × 216 = 2 × 2 × 108 = 2 × 2 × 2 × 54
= 2 × 2 × 2 × 2 × 27 = 2 × 2 × 2 × 2 × 3 × 9
= 2 × 2 × 2 × 2 × 3 × 3 × 3

;k 432 = 24 × 33 (okafNr :i)

(iii) 1000 = 2 × 500 = 2 × 2 × 250 = 2 × 2 × 2 × 125
= 2 × 2 × 2 × 5 × 25 = 2 × 2 × 2 × 5 × 5 × 5

;k 1000 = 23 × 53

vrqy bl mnkgj.k dks fuEufyf[kr fof/ ls gy djuk pkgrk gS %

1000 = 10 × 100 = 10 × 10 × 10
=  (2 × 5) × (2 × 5) × (2 × 5) (p¡wfd 10 = 2 × 5 gS )
= 2 × 5 × 2 × 5 × 2 × 5 = 2 × 2 × 2 × 5 × 5 × 5

;k 1000 =  23 × 53

D;k vrqy dh fof/ lgh gS\

(iv) 16000 =  16 × 1000  =  (2 × 2 × 2 × 2) ×1000 (p¡wfd 16 = 2 × 2 × 2 × 2 gSA)
= (2 × 2 × 2 × 2) × (2 × 2 × 2 × 5 × 5 × 5)

(p¡wfd 1000 = 2 × 2 × 2 × 5 × 5 × 5 gSA)
= (2 × 2 × 2 × 2 × 2 × 2 × 2 ) × (5 × 5 × 5)

;k] 16000 = 27 × 53

mnkgj.k 6 fuEufyf[kr osQ eku Kkr dhft,A

(1)5, (–1)3, (–1)4, (–10)3 vkSj (–5)4:
gy

(i) gesa izkIr gS] (1)5 = 1 × 1 × 1 × 1 × 1 = 1
okLro esa] 1 dh dksbZ Hkh ?kkr 1 osQ cjkcj gksrh gSA

2 72
2 36
2 18
3 9

3
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?kkrkad vkSj ?kkr 269

(ii) (–1)3 = (–1) × (–1) × (–1) = 1 × (–1) = –1
(iii) (–1)4 = (–1) × (–1) × (–1) × (–1) = 1 × 1 = 1

vki bldh tk¡p dj ldrs gSa fd (–1) dh dksbZ Hkh fo"ke

?kkr (–1) osQ cjkcj gksrh gS rFkk (–1) dh dksbZ Hkh le ?kkr

(+1) osQ cjkcj gksrh gSA
(iv) (–10)3 = (–10) × (–10) × (–10) = 100 × (–10) = – 1000
(v) (–5)4 = (–5) × (–5) × (–5) × (–5) = 25 × 25 = 625

iz’ukoyh 13.1
1. fuEufyf[kr osQ eku Kkr dhft, %

(i)  26 (ii) 93 (iii) 112 (iv) 54

2. fuEufyf[kr dks ?kkrkadh; :i esa O;Dr dhft, %

(i) 6 × 6 × 6 × 6 (ii) t × t (iii) b × b × b × b
(iv) 5 × 5× 7 × 7 × 7 (v) 2 × 2 × a × a (vi) a × a × a × c × c × c × c × d

3. fuEufyf[kr la[;kvksa esa ls izR;sd dks ?kkrkadh; laosQru esa O;Dr dhft, %

(i) 512 (ii) 343 (iii) 729 (iv) 3125
4. fuEufyf[kr esa ls izR;sd Hkkx esa] tgk¡ Hkh laHko gks] cM+h la[;k dks igpkfu,%

(i) 43 ;k 34 (ii) 53  ;k 35 (iii) 28 ;k 82

(iv) 1002 ;k 2100 (v) 210 ;k 102

5. fuEufyf[kr esa ls izR;sd dks muosQ vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa

O;Dr dhft,A

(i) 648 (ii) 405 (iii) 540 (iv) 3600
6. ljy dhft, %

(i) 2 × 103 (ii) 72 × 22 (iii) 23 × 5 (iv) 3 × 44

(v) 0 × 102 (vi) 52 × 33 (vii) 24 × 32 (viii) 32 × 104

7. ljy dhft, %

(i) (– 4)3 (ii) (–3) × (–2)3 (iii) (–3)2 × (–5)2

(iv) (–2)3 × (–10)3

8. fuEufyf[kr la[;kvksa dh rqyuk dhft, %

(i) 2.7 × 1012 ; 1.5 × 108 (ii) 4 × 1014  ; 3 × 1017

13.3  ?kkrkadksa osQ fu;e

13.3.1  ,d gh vk/kj okyh ?kkrksa dk xq.ku

(i) vkb, 22 × 23 dks ifjdfyr djsaA

22 × 23 = (2 × 2) × (2 × 2 × 2)
= 2 × 2 × 2 × 2 × 2 = 25 = 22+3

Ł;ku nhft, fd 22 vkSj 23 esa vk/kj ,d gh (leku) gS rFkk ?kkrkadksa dk ;ksx] vFkkZr~~

2 vkSj 3 dk ;ksx 5 gSA

(–1)fo"ke la[;k = –1
(–1)le la[;k = + 1
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ljy djosQ ?kkrkadh; :i

esa fyf[k, %

(i) 25 × 23

(ii) p3 × p2

(iii) 43 ×42

(iv) a3 × a2 × a7

(v) 53 × 57 × 512

(vi) (– 4)100 × (–4)20

iz;kl dhft,

(ii) (–3)4 × (–3)3 = [(–3) × (–3) × (–3)× (–3)]  × [(–3) × (–3) × (–3)]
= (–3) × (–3) × (–3) × (–3) × (–3) × (–3) × (–3)
= (–3)7

= (–3)4+3

iqu% Ł;ku nhft, fd vk/kj ,d gh gS rFkk ?kkrkadksa dk ;ksx 4 + 3 = 7 gSA
(iii) a2 × a4 = (a × a) × (a × a × a  × a)

= a × a × a × a × a × a =  a6

(fVIi.kh% vk/kj ,d gh gS rFkk ?kkrkadksa dk ;ksx 2 + 4 = 6 gS)
blh izdkj] lR;kfir dhft, fd

42 × 42 = 42+2

rFkk 32 × 33 = 32+3 gSA

D;k vki ckWDl esa mi;qDr la[;k fy[k ldrs gSa \

(–11)2 × (–11)6 = 11
b2 × b3 = b
(;kn jf[k,] vk/kj ,d gh gS] b dksbZ Hkh ’kwU;srj iw.kk –d gS)A

c3 × c4 = c (c dksbZ Hkh ’kwU;srj iw.kk –d gS)A
d10 ×  d20 = d

;gk¡ ls ge O;kid :i ls ;g dg ldrs gSa fd ,d ’kwU;srj iw.kk –d a,
osQ fy,]  am × an = am + n

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSaA

lko/kuh!

23 × 32 ij fopkj dhft,A

D;k vki ?kkrkadksa dks tksM+ ldrs gSa\ ugha! D;k vki crk ldrs gSa ^D;ksa*\

23 dk vk/kj 2 gS vkSj 32 dk vk/kj 3 gSA vk/kj ,d leku ugha gSaA

13.3.2  ,d gh vk/kj okyh ?kkrksa dk foHkktu

vkb, 37  34 dks ljy djsaA

37  34  =
7

4

3
3

 = 
3 3 3 3 3 3 3

3 3 3 3
= 3 × 3 × 3 = 33 = 37–4

bl izdkj] 37 ÷ 34 = 37 – 4 gSA

„Ł;ku nhft, fd 37 vkSj 34 osQ vk/kj ,d gh gSa vkSj 37  34 = 37–4 gks tkrk gSA”

bl izdkj] 56 ÷ 52 =
6

2

5 5 5 5 5 5 5
5 5 5

= 5 × 5 × 5 × 5 = 54 = 56 – 2

;k] 56  52 = 56 – 2  gSA
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eku yhft, fd a dksbZ ’kwU;srj iw.kk –d gSA rc]

a4  a2 =
4

2 4–2
2

a a a a a
a a a a

a a a
;k a4  a2 = a4 – 2 gSA

D;k vc vki rqjar mÙkj ns ldrs gSa\

108 ÷ 103 = 108 – 3 = 105

79 ÷ 76 = 7
a8 ÷ a5 = a

’kwU;srj iw.kk –d b vkSj c osQ fy,
b10 ÷ b5 = b

c100 ÷ c90 = c
O;kid :i esa] fdlh Hkh ’kwU;srj iw.kk –d a osQ fy,]

am ÷ an = am – n

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSa rFkk m  > n gSA

13.3.3  ,d ?kkr dh ?kkr ysuk

fuEufyf[kr ij fopkj dhft, %

2 43 22 ; 3vkSj 
2 43 22 ; 3 dks ljy dhft,A

vc] 
232  dk vFkZ gS  23  dk Lo;a ls nks ckj xq.kk fd;k x;k gSA

232 = 23 × 23

= 23 + 3 (p¡wfd am × an = am + n gSA)
= 26 = 23 × 2

vFkkZr~~
232 = 23×2

blh izdkj]
423 = 32 × 32 × 32 × 32

= 32 + 2 + 2 + 2

= 38 (nsf[k, fd 2 vkSj 4 dk xq.kuiQy 8 gSA)
= 32 × 4

D;k vki crk ldrs gSa fd 
1027 fdlosQ cjkcj gS\

vr%]
232  = 23 × 2 = 26

423  = 32 × 4 = 38

iz;kl dhft,

ljy djosQ ?kkrkadh; :i esa fyf[k,%

(mnkgj.k osQ fy,] 116 ÷ 112 = 114)
 (i) 29 ÷ 23 (ii) 108 ÷ 104

(iii) 911 ÷ 97 (iv) 2015 ÷ 2013

 (v) 713 ÷ 710

ljy djosQ] mÙkj dks ?kkrkadh;

:i esa O;Dr dhft,A

(i) 426 (ii)
10022

(iii)
2507 (iv)

735

iz;kl dhft,
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1027 = 72 × 10 = 720

32a  = a 2 × 3 =  a6

(am)3 = am × 3 = a3m

mijksDr ls] ge O;kid :i ls dg ldrs gSa fd fdlh ’kwU;srj iw.kk –d

‘a’ osQ fy,]
nma = amn

gksrk gS] tgk¡ m vkSj n iw.kZ la[;k,¡ gSaA

mnkgj.k 7 D;k vki crk ldrs gSa fd (52) × 3 vkSj 
325  esa ls dkSu cM+k gS\

gy (52) × 3 dk vFkZ gS fd 52 dks 3 ls xq.kk fd;k x;k gS] vFkkZr~~ ;g

5 × 5 × 3 = 75

ijarq 
325 dk vFkZ gS fd 52 dk Lo;a ls rhu ckj xq.kk fd;k x;k gS] vFkkZr~~ ;g

52 × 52 × 52 = 56 = 15625 gSA
vr%] (52)3 > (52) × 3 gSA

13.3.4  leku ?kkrkadksa okyh ?kkrksa dk xq.ku

D;k vki 23 × 33 dk s ljy dj ldrs gS a\ Ł;ku nhft, fd ;gk¡ nk suk sa in ksa 23 vk Sj 33 osQ
vk/kj fHkUu&fHkUu gSaA ijarq buosQ ?kkrkad leku gSaA

vc 23 ×  33 = (2 × 2 × 2) × (3 × 3 × 3)
= (2 × 3) × (2 × 3) × (2 × 3)
= 6 × 6 × 6
= 63    (nsf[k, 6 vk/kjksa 2 vkSj 3 dk xq.kuiQy gS)

nsf[k, 44 × 34 = (4 × 4 × 4 × 4) × (3 × 3 × 3 × 3)
= (4 × 3) × (4 × 3) × (4 × 3) × (4 × 3)
= 12 ×  12 ×  12  × 12
= 124

lkFk gh] nsf[k, 32 × a2 = (3 × 3) × (a × a)
= (3 × a) × (3 × a)
= (3 × a)2

= (3a)2 (Ł;ku nhft, % 3×a = 3a )
blh izdkj  a4 × b4 = (a × a × a × a) ×  (b × b × b × b)

= (a × b) × (a × b) × (a × b) × (a × b)
= (a × b)4

= (ab)4 (Ł;ku nhft, fd a × b = ab gS)
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O;kid :i esa] fdlh Hkh ’kwU;srj iw.kk –d osQ fy,]

am × bm = (ab)m gksrk gS tgk¡] m ,d iw.kZ la[;k gS

mnkgj.k 8 fuEufy[kr inksa dks ?kkrkadh; :i esa O;Dr dhft, %

(i) (2 × 3)5 (ii) (2a)4 (iii) (– 4m)3

gy

(i) (2 × 3)5 = (2 × 3) × (2 × 3) × (2 × 3) × (2 × 3) × (2 × 3)
= (2 × 2 × 2 × 2 × 2) × (3 × 3× 3 × 3 × 3)
= 25 × 35

(ii) (2a)4 = 2a × 2a × 2a × 2a
= (2 × 2 × 2 × 2) × (a × a × a × a)
= 24 × a4

(iii) (– 4m)3 = (– 4 × m)3

= (– 4 × m) × (– 4 × m) × (– 4 × m)
= (– 4) × (– 4) × (– 4) × (m × m × m) = (– 4)3 × (m)3

13.3.5   leku ?kkrkadksa okyh ?kkrksa ls foHkktu

fuEufyf[kr ljyhdj.kksa dks nsf[k, %

(i)
4

4

2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3

42
3

(ii)
3

3

a a a a a a a
b b b b b b b

3a
b

bu mnkgj.kksa ls] ge dg ldrs gSa fd O;kid :i esa]

mm
m m

m

a a
a b

b b  tgk¡] a vkSj b dksbZ nks ’kwU;srj iw.kk –d gSa rFkk m

,d iw.kZ la[;k gSA

mnkgj.k 9 izlkj dhft,% (i)
43

5
(ii)

5– 4
7

gy

(i)
43

5
 = 

4

4
3
5

 = 
3 3 3 3
5 5 5 5

(ii)
5– 4

7
 = 

5

5
( 4)

7
 = 

– 4 × – 4 × – 4 × – 4 × – 4
7 × 7× 7 × 7 × 7

iz;kl dhft,

am × bm = (ab)m dk iz;ksx djosQ]

vU; :i esa cnfy, %

(i) 43 × 23 (ii) 25 × b5

(iii) a2 × t2 (iv) 56 × (–2)6

(v) (–2)4 × (–3)4

iz;kl dhft,

m
m m a

a b
b

dk i z;ksx

djo sQ] vU; :i ea s cn fy,%

(i) 45 ÷ 35

(ii) 25 ÷ b5

(iii) (– 2)3 ÷ b3

(iv) p4 ÷ q4

(v) 56 ÷ (–2)6
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l ’kwU; ?kkrkad okyh la[;k,¡

D;k vki crk ldrs gSa fd 
5

5

3
3

 fdlosQ cjkcj gS\

5

5

3
3

 =
3 3 3 3 3

1
3 3 3 3 3  gSA

?kkrkadksa osQ fu;eksa dk iz;ksx djrs gq,]

35  35 = 35 – 5 = 30 gSA

vr% 30 = 1 gSA
D;k vki crk ldrs gSa fd 70 fdlosQ cjkcj gS\

73 73 = 73 – 3  = 70

lkFk gh]

3

3

7
7

 =
7× 7 × 7

1
7× 7 × 7   gSA

vr% 70 = 1
blh izdkj] a3  a3 = a3–3 = a0 gSA

lkFk gh a3  a3 =
3

3

× ×
1

× ×
a a a a
a a a a  gSA

vr%] a0 = 1 (fdlh Hkh ’kwU;srj iw.kk –d a osQ fy,)
vr%] ge dg ldrs gSa fd fdlh Hkh la[;k (’kwU; osQ vfrfjDr) ij ?kkr (;k ?kkrkad) 0 dk

eku 1 gksrk gSA

13.4  ?kkrkadksa osQ fu;eksa dk fofo/ mnkgj.kksa esa iz;ksx

vkb, ¯ij fodflr fd, x, ?kkrkadksa osQ fu;eksa dk iz;ksx djosQ] oqQN mnkgj.k gy djsaA

mnkgj.k 10 8 × 8 × 8 × 8 osQ fy,] vk/kj 2 ysrs gq,] bls ?kkrkadh; :i esa fyf[k,A

gy Kkr gS fd]  8 × 8 × 8 × 8 = 84

ijarq ge tkurs gSa fd 8 = 2 × 2 × 2 = 23  gSA

vr%] 84 = (23)4 = 23 × 23 × 23 × 23

= 23 × 4 (vki (am)n = amn dk Hkh iz;ksx dj ldrs gSaA)

= 212

mnkgj.k 11 ljy dhft, vkSj mÙkj dks ?kkrkadh; :i esa fyf[k, %

(i)
7

5
2

3
3

3 (ii) 23 × 22 × 55 (iii) (62 × 64) ÷ 63

(iv) ((22)3 × 36) × 56 (v) 82 ÷ 23

gy  (i)   
7

5
2

3
3

3
 = 7 2 53 3

= 35×35 = 35+5 = 310

aº D;k gS\
fuEufyf[kr iSVuZ dks nsf[k, %

26 = 64
25  = 32
24  = 16

23  = 8
22  = ?
21  = ?
2º  = ?

vki osQoy iSVuZ ns[k dj gh 2º osQ
eku dk vuqeku yxk ldrs gSaA

vki ns[k ldrs gSa fd 2º = 1 gSA
;fn 36 = 729, ls izkjaHk djsa] rks ¯ij
n’kkZbZ fof/ ls 35, 34, 33,... bR;kfn Kkr
djrs gq,] D;k vki 3º dk eku crk

ldrs gSa\
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(ii) 23 × 22 × 55 = 23+2 × 55

= 25× 55 = (2×5)5  = 105

(iii) 2 4 36 6 6  = 2 4 36 6

=
6

6 3 3
3

6 6 6
6

(iv)
32 6 62 3 5  = [26 × 36] × 56

= 6 62 3 5

=
62 3 5 = 630

(v) 8 = 2 × 2 × 2 = 23

vr%] 82 ÷ 23 = (23)2 ÷ 23

= 26 ÷ 23 = 26–3 = 32

mnkgj.k 12 ljy dhft, %

 (i)
4 3

3 2

12 9 4
6 8 27

(ii) 23 × a3 × 5a4 (iii)
4 5

2
2× 3 × 2

9× 4

gy (i) ;gk¡

4 3

3 2

12 9 4
6 8 27

 =
4 32 2 2

23 3 3

2 3 3 2
2 3 2 3

=

4 42 2 3 2

3 3 2 3 3 3 6 3 3

2 × 3 × 3 × 2
2 × 3 × 2 × 3 2 × 2 × 3 × 3

8 2 4 6

3 6 3 3

2 2 3 3
2 2 3 3

´ ´ ´
´ ´ ´

=  
8 2 4 6 10 10

3 6 3 3 9 6
3 2 3

2 3 2 3
2

= 210 – 9 × 310 – 6 =  21 × 34

= 2 × 81 = 162
(ii) 23 × a3 × 5a4 = 23× a3 × 5 × a4

= 23 × 5 × a3 × a4 = 8 × 5 × a3 + 4

= 40 a7

(ii)
4 5

2
2× 3 × 2

9× 4  =
4 5

22 2

2×3 × 2

3 × 2
 = 

5 4

2 2 2
2× 2 × 3
3 × 2

=
1 5 4

4 2
2 3
2 3

 = 
6 4

4 2
2 3
2 3

= 6 4 4 22 3

= 22 × 32 = 4 × 9 = 36
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fVIi.kh% bl vŁ;k; esa] geus vf/dka’kr% ,sls mnkgj.k fy, gSa ftuesa vk/kj iw.kk –d gSaA ijarq

bl vŁ;k; osQ lHkh ifj.kke mu fLFkfr;ksa osQ fy, Hkh lR; gSa] tgk¡ vk/kj ifjes;

la[;k,¡ gSaA

iz’ukoyh 13.2
1. ?kkrkadksa osQ fu;eksa dk iz;ksx djrs gq,] ljy dhft, vkSj mÙkj dks ?kkrkadh; :i esa

fyf[k, %

(i) 32 × 34 × 38 (ii) 615  610 (iii) a3 × a2

(iv) 7x ×72 (v)
32 35 5 (vi) 25 × 55

(vii) a4 × b4 (viii)
343 (ix) 20 15 32 2 2

(x) 8t  82

2. fuEufyf[kr esa ls izR;sd dks ljy djosQ ?kkrkadh; :i eas O;Dr dhft, %

(i)
3 42 ×3 × 4
3× 32

(ii)
32 4 75 5 5 (iii) 4 325 5

(iv)
2 8

3

3 7 11
21 11

(v)
7

4 3

3
3 3

(vi) 20 + 30 + 40

(vii)  20 × 30 × 40 (viii) (30 + 20) × 50 (ix)
8 5

3 3

2
4

a
a

(x)
5

8
3 ×

a
a

a
(xi)

5 8 3

5 5 2

4 ×
4 ×

a b
a b

(xii)
232 2

3. crkb, fd fuEufyf[kr dFku lR; gS ;k vlR; rFkk vius mÙkj dk dkj.k Hkh nhft, %

(i) 10 × 1011 = 10011 (ii) 23  > 52 (iii) 23 × 32 = 65

(iv) 30 = (1000)0

4. fuEufyf[kr esa ls izR;sd dks osQoy vHkkT; xq.ku[kaMksa dh ?kkrksa osQ xq.kuiQy osQ :i esa

O;Dr dhft, %

(i) 108 × 192 (ii) 270 (iii) 729 × 64
(iv) 768

5. ljy dhft, %

(i)
25 3

3

2 7
8 7

(ii)
2 8

3 4

25 5
10

t
t

(iii)
5 5

7 5

3 10 25
5 6
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13.5  n’keyo la[;k i…fr

vkb, 47561 osQ fuEufyf[kr izlkj dks ns[ksa] ftlls ge igys ls gh ifjfpr gSa %

47561 = 4 × 10000 + 7 × 1000 + 5 × 100 + 6 × 10 + 1
ge bls 10 dh ?kkrksa dk iz;ksx djrs gq,] ?kkrkadh; :i esa fuEufyf[kr izdkj ls O;Dr dj

ldrs gSa %

47561 = 4 × 104 + 7 × 103 + 5 × 102 + 6 × 101 + 1 × 100

[Ł;ku nhft, % 10000 = 104, 1000 = 103, 100 = 102, 10 = 101 and 1 = 100 gSA]
vkb, ,d vkSj la[;k dks izlkfjr :i esa fy[ksa %

104278 = 1 × 100,000 + 0 × 10000 + 4 × 1000 + 2 × 100 + 7 × 10 + 8 × 1
 = 1 × 105 + 0 × 104 + 4 × 103 + 2 × 102 + 7 × 101 + 8 × 100

= 1 × 105 + 4 × 103 + 2 × 102 + 7 × 101 + 8 × 100

Ł;ku nhft, fd fdl izdkj 10 osQ ?kkrkad vf/dre eku 5 ls izkjaHk gksrs gq, ,d&,d

djosQ ?kVrs gq,] 0 rd vk tkrs gSaA

13.6  cM+h la[;kvksa dks ekud :i esa O;Dr djuk

vkb,] bl vŁ;k; dh izkjafHkd fLFkfr ij okil vk tk,¡A geus dgk Fkk fd cM+h la[;kvksa

dks] ?kkrkadksa dk iz;ksx djosQ lqfo/ktud :i ls O;Dr fd;k tk ldrk gSA bls vHkh rd geus

fn[kk;k ugha gSA vc ge ,slk djsaxsA

1. lw;Z gekjh vkdk’kxaxk (Milky Way Galaxy) osQ osaQnz ls
300,000,000,000,000,000,000 m dh nwjh ij fLFkr gSA

2. gekjh vkdk’kxaxk esa 100,000,000,000 rkjs gSaA
3. i‘Foh dk nzO;eku 5,976,000,000,000,000,000,000,000 kg gSA
;s la[;k,¡ i<+us vkSj fy[kus dh n‘f "V ls lqfo/ktud ugha gSaA  budks

lqfo/ktud cukus osQ fy,] ge ?kkrksa (;k ?kkrkadksa) dk iz;ksx djrs gSaA

fuEufyf[kr dks nsf[k, %

59 = 5.9 × 10 = 5.9 × 101

590 = 5.9 × 100 = 5.9 × 102

5900 = 5.9 × 1000 = 5.9 × 103

59000 = 5.9 × 10000 = 5.9 × 104  bR;kfnA
geus bu lHkh la[;kvksa dks ekud :i (standard form) esa O;Dr dj fn;k gSA fdlh

Hkh la[;k dks 1.0 vkSj 10.0 osQ chp dh ,d n’keyo la[;k (ftlesa 1.0 lfEefyr gS) vkSj

10 dh  fdlh ?kkr osQ xq.kuiQy osQ :i esa O;Dr fd;k tk ldrk gSA la[;k osQ bl :i dks

mldk ekud :i dgrs gSaA bl izdkj]

5985 = 5.985 × 1000 = 5.985 × 103 la[;k 5985 dk ekud :i gSA

iz;kl dhft,

10 dh ?kkrksa dk iz;ksx djrs

gq,] ?kkrkadh; :i esa izlkfjr

dhft, %

(i) 172
(ii) 5643

(iii) 56439
(iv) 176428
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Ł;ku nhft, fd 5985 dks 59.85 × 100 ;k 59.85 × 102 osQ :i esa Hkh O;Dr fd;k tk

ldrk gSA ijarq ;g 5985 dk ekud :i ugha gSA blh izdkj

5985 = 0.5985 × 10000 = 0.5985 × 104 Hkh 5985 dk ekud :i ugha gSA

vc ge bl vŁ;k; osQ izkjaHk esa vkbZ gqbZ la[;kvksa dks bl ekud :i esa O;Dr djus esa

l{ke gks x, gSaA

gekjh vkdk’kxaxk osQ osaQnz ls lw;Z dh nwjh vFkkZr~~]

300,000,000,000,000,000,000 m dks

3.0 × 100,000,000,000,000,000,000 m = 3.0 × 1020 m

osQ :i eas fy[kk tk ldrk gSA vc] D;k vki 40,000,000,000 dks blh :i

esa O;Dr dj ldrs gSa\ blesa ’kwU;ksa dh la[;k dks fxfu,A ;g 10 gSA

vr% 40,000,000,000 = 4.0 × 1010 gSA

i‘Foh dk nzO;eku = 5,976,000,000,000,000,000,000,000 kg
= 5.976 × 1024 kg gSA

D;k vki bl ckr ls lger gSa fd i<+us] le>us vkSj rqyuk djus dh n‘f"V ls ekud

:i esa fy[kh ;g la[;k ml 25 vadksa dh la[;k dh vis{kk cgqr vf/d ljy ;k

lqfo/ktud gS\

vc] ;wjsul xzg dk nzO;eku = 86,800,000,000,000,000,000,000,000 kg
 = 8.68 × 1025 kg gSA

vc] mijksDr nksuksa O;atdksa esa osQoy 10 dh ?kkrksa dh rqyuk djosQ gh] vki ;g dg ldrs

gSa fd ;wjsul xzg dk nzO;eku i‘Foh ls vf/d gSA

lw;Z vkSj ’kfu osQ chp dh nwjh 1,433,500,000,000 m ;k 1.4335 × 1012 m gSA ’kfu vkSj

;wjsul osQ chp dh nwjh 1,439,000,000,000 m ;k 1.439 × 1012 m gSa A lw;Z vkSj i‘Foh osQ

chp dh nwjh 149, 600,000,000 m ;k 1.496 × 1011 m gSA

D;k vki crk ldrs gSa fd bu rhuksa nwfj;ksa esa dkSu&lh nwjh U;wure gS\

mnkgj.k 13 fuEufyf[kr la[;kvksa dks ekud :i esa O;Dr dhft, %

(i) 5985.3 (ii) 65950
(iii) 3,430,000 (iv) 70,040,000,000

gy

(i) 5985.3 = 5.9853 × 1000 = 5.9853 × 103

(ii) 65950 = 6.595 × 10000 = 6.595 × 104

(iii) 3,430,000 = 3.43 × 1000,000 = 3.43 × 106

(iv) 70,040,000,000 = 7.004 × 10,000,000,000 = 7.004 × 1010
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;gk¡ Ł;ku j[kus ;ksX; ckr ;g gS fd n’keyo fcanq ls ckb– vksj osQ (vadksa dh la[;k)

fxudj] mlesa ls 1 ?kVk dj tks izkIr gksrk gS] ogh 10 dk ?kkrkad gksrk gS] ftls ekud :i

eas iz;ksx fd;k tkrk gSA ge bl fcanq dh dYiuk] la[;k osQ (nk,¡) fljs ij dj ysrs gSaA ;gk¡

ls ckb– vksj vadksa dh (la[;k) 11 gSA blfy,] ekud :i esa O;Dr djus osQ fy,] 10 dk

?kkrkad 11 – 1 = 10 gS A blfy, blosQ ekud :i esa 10 dk ?kkrkad 4 – 1 = 3 gSA

iz’ukoyh 13.3

1. fuEufyf[kr la[;kvksa dks izlkfjr :i esa fyf[k, %

279404, 3006194, 2806196, 120719, 20068

2. fuEufyf[kr izlkfjr :iksa esa ls izR;sd osQ fy, la[;k Kkr dhft, %

(a) 8 ×104 + 6 ×103 + 0×102 + 4×101 + 5×100

(b) 4 ×105 + 5×103 + 3×102 + 2×100

(c) 3 ×104 + 7×102 + 5×100

(d) 9 ×105 + 2×102 + 3×101

3. fuEufyf[kr la[;kvksa dks ekud :i esa O;Dr dhft, %

(i) 5,00,00,000 (ii) 70,00,000     (iii) 3,18,65,00,000

       (iv)   3,90,878 (v) 39087.8     (vi) 3908.78

4. fuEufyf[kr dFkuksa esa izdV gksus okyh (vkus okyh) la[;kvksa dks ekud :i esa O;Dr

dhft,A

(a) i‘Foh vkSj panzek osQ chp dh nwjh 384,000,000 m gSA

(b) fuokZr LFkku esa izdk’k dh pky (;k osx) 300,000,000 m/sec. gSA

(c) i‘Foh dk O;kl 12756000 m gSA

(d) lw;Z dk O;kl 1,400,000,000 m gSA

(e) ,d vkdk’kxaxk esa vkSlru 100,000,000,000 rkjs gSaA

(f) fo’o eaMy (;k lkSj eaMy) 12,000,000,000 o"kZ iqjkuk vkdfyr fd;k x;k gSA

(g) vkdk’kxaxk osQ eŁ; ls lw;Z dh nwjh 300,000,000,000,000,000,000 m vkdfyr

dh xbZ gSA

(h) 1.8 g Hkkj okyh ikuh dh ,d cawn esa 60,230,000,000,000,000,000,000 v.kq

(molecules) gksrs gSaA

(i) i‘Foh esa 1,353,000,000 km3 leqnz ty gSA

(j) ekpZ 2001 esa Hkkjr dh tula[;k 1,027,000,000 FkhA
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geus D;k ppkZ dh\

1. cgqr cM+h la[;k,¡ i<+us] le>us] rqyuk djus vkSj mu ij lafØ;k,¡ djus dh n‘f"V ls

dfBu gksrh gSaA budks ljy cukus osQ fy,] ge bu vf/dka’k cM+h la[;kvksa dks ?kkrkadksa

dk iz;ksx djosQ laf{kIr :i esa fy[krs gSaA

2. oqQN la[;kvksa osQ ?kkrkadh; :i fuEufyf[kr gSa %

10000 = 104 (bls 10 osQ ¯ij ?kkr 4 i<+k tkrk gS)
243 = 35, 128 = 27.

;gk¡] 10, 3 vkSj 2 vk/kj gSa rFkk 4, 5 vkSj 7 Øe’k% buosQ ?kkrkad gSaA ge ;g Hkh dgrs gSa

fd 10 dh pkSFkh ?kkr 10000 gS] 3 dh ik¡poha ?kkr 243 gS] bR;kfnA
3. ?kkrkadh; :i eas la[;k,¡ oqQN fu;eksa dk ikyu djrh gSa] tks bl izdkj gSa %

fdUgha ’kwU;srj iw.kk –dksa a vkSj b rFkk iw.kZ la[;kvksa m vkSj n osQ fy,]
(a) am × an = am+n

(b) am  an = am–n, m > n
(c) (am)n = amn

(d) am × bm = (ab)m

(e) am  bm =  
ma

b
(f) a° = 1
(g) (–1)le la[;k = 1

(–1)fo"ke la[;k = – 1
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