Kerkd Wkj kkr

13.1 Hkfedk
D;k ki thur g fd 1Foh dk n0;eku (mass) D;k g\ ;g
5,970,000,000,000,000,000,000,000 kg g!

D;k vki bl I[;k db i< Idr g\

;Jul xg (Uranus) dk n0;eku

86,800,000,000,000,000,000,000,000 kg gA e
fdldk n0;elu vi/d g iFoh ;k ;jul xg\
I; (Sun) vikj kfu (Saturn) o) chp dh njh 1,433, 500 000, OOOm g rFkk fu wij

;Jul xg o) chp dh njh 1,439,000,000,000 m gA D;k vki bu I[;kvk dk i< Idr g\
bue diu&lh njh de g\

N || cgr cvh I kv i<u] le>u vij budh ryuk djuk deJ gkrk gA bu
I[;hvk di Bjyrk | |<u] le>u vij budh ryuk dju of fy, ] ge dk (exponents)
db i;kx djr gh bl vi;k; e] ge Mrkdk o) cij e Bh[kx rFk Ih[kx fd budk
ikx fdl idkj fd;k thrk gA
13.2 ?kkrkd
ge cMh 1[;kv Krkdk dk 1;kx djof M{kir -1 e fy[k Idr gA

fuEufyflkr dk nf[ % 10,000 =10 x 10 x 10 x 10 = 10*

.:| [I. 1|'§IE:-rm-:|1"E'M .
T o

IIr Tojru 10 x.Iuily 10x10x10x10dli 03Dr dljrk gh 5g1] T FIAR

[+ x_‘x‘-:__rf —

10’ VIZkj (base) Vij ‘4’ Mrkd dgykrk gh 10 dk1odh ij ?kkri_ —

(power) 4 3k oloy 10 dh pkFk Mr i<k trk gt 10* dk 20000 di T f

Mrkdh; -1 (exponential form) dgk thrk gA I
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ge blh idkj 1000dk kh 10dh %r of i e 0;0r dj Idr gh pfd 1000 I[;¥
10dk Lo; 1 rhu cij x.k g] blfy,

1000 =10 x 10x 10 = 10° gh
SOk iUk 10 1[;k 1000 dk Nkrkdh; =i gA

h 1dij] 1,00,000 = 10 x 10 x 10x 10 x 10 = 10° gh
VHr] 10° 1[;k 1,00,000 dk Mrkdh; -1 gA
bu nkuk mnk gj e] ViZkj10 gA 10° e Hrkd 39 rFik 105e Xrkd 5gA
ge I[;kvk dk foLrifjr ;k ilkfjr -1 (expanded form) e fy[lu of fy,

10, 100, 1000 bR;kfn thh I[;kvk dioiskx dj pod ghA
mnigj . kkA] 47561 = 4 x 10000+ 7 x 1000 + 5 x 100 + 6x 10 + 1 gA
bl 4><104+7x103+5><102+6><10+10 o1 e fy[lk € Idrk g
futufyf[kr I[;kvk dk blh idkj fy[iu dk i;Ru dift,
172, 5642, 6374
mljkDI’ IHG mnkgj.kk €] geu o N[k, n[kh g fEuo wkZkj 10 gA ijr vikkj dikb
i B[k gk Bdrh gh mnkgj. KRk
£ 81=3x3x3x3=30] -1 e fy[lk & 1drk ¢ ;g ViAj
e A il g —
iﬁg*‘% o = 3¢ Vkj Mrkd 4 g

?m'.rnn'.-!

. - a_:l' ; I'“ e wm | OIN Ak of fof”i"V uke gh mnkgj.KFk b
i ﬂ'f fomit o 102, th100) Tij %r2g] bl 10 dk ox (10squared) Hih i<t
ﬂ’_:xil - 'h,—m?, thrk gh -
) "-i‘jrﬁé’ - 10%, th10 o) "ij Kr3g) bl1odk %u (10 cubed)Hkn i<tk g
; e f"“t — D;k wki crk Idr g fd 5% (5 0) %u) dk D ka o\
iy, T_—”; g sedk VA 5dk Loy 1 riu ckj x.bk fd;k thuk g] WFkr
L:;{L"' 53=5x5x 5= 125

vrh ge dg Idr g fd 125 I[;k 5dh rilljh %kr (third power) gh
53 e Vi/Lj rik Arkd D;k g\

bIh idkj25 =2x2x2x2x2= 329, th2dh ikpoh Hr gh
2°e]2 vi/kj g rFik %rkd 5

i-kl dift, bl fof/ ol vullij] 243= 3x3x3x3x3=3,

ﬁ'@ 1 ilp i mngjknhft,] 64=2%x2Xx2%x2x2%x2=2°
tg dl[ dh; ol 625=5x5x5x 5 =5*
i ? eODrfdk kkgA ip:d Vi If{lir i e fy[u dh bl fof/ di rc Hit yix dj
%fmr e] Mrkd o vi/kj dh Idr g] tc vi/lj ,d %.kked i.kd gk

igpku Hi dift,A (-2)* dk D;k VFk g\
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-9 (-2°=(2)x (-2)x (-2)=-80h
D;k (-2)*=16g\ bldh tkp dhift,A
dkb fuf’pr I[;k yu o) LFkku 1j] wvkb, fdlh Hh B[k /gy riRk kv

dk futufyf[kr -i e fy[

axa=a> (Ol ‘adk 0X ka0 ij Mr2 i<k trk g)

axaxa=a® (Ol ‘adk % ka0l 1j Mr3 i<k tirk g)
axaxaxa=a* (Olao] Ij Mr 4k ‘e dh piEL e i<k rk g)
axaxaxaxaxaxa=a (Ol ao] 1 Wr7 ;kadh lroh Xr i<k trk g)

bR kfnd i
axaxaxbxbdiah ol zi e 0:0r fd:k €k Idri 1kl dift,
g O adk %u x.k b di ox i< Ehrk g)h 0:Dr dift,

axaxbxbxbxbdia?bto] zi e 0;0r fd;k t @ 729 i 3 dh %ir
Idri g (0] adk ox x.kkpdj 4%r i<k thrk gb () 128 dk2.dh %r 00
r

_ (i) 343 dk7 dh M
mnkgj.k 1 256 dk2dh %r o) -i e 0;Dr dift,A

aqy ge r g256=2x2x2x2x2x2x2x2
vri ge dg Idr g fd 256 =28
mnkgj.k2  23vij3ze diu cM g\
qy ge ilr g fd22=2x2x2=8¢ rFk3? =3x3=9¢h
pfd9>8qg] blfy, 32 I[;k23 1 cMk gA
mnkgj.k 3 82wvij2se diu cMk g\
gy 82 =8 x 8= 64 g
28 =2x2x2x2%x2%x2x2x2 = 2560k 5
L1"Vr;k] 28> 82 n A
mnlgjk 4 @ pr @bt e, Vi pPa db i zi e fyf[ A
D;k ; HHM cjicj g\
qQy b =a*xb?
:(axaxa)x(bxb)
—aXaXxaxbxp
a?b®= a?x b®
=aXaxbxbxp
b*a®= b*xa®
=bhbxhbxaxaXa
B a?= BP%x g2

=hbxbxhbxagxa
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£sku nhft fd ina® p? Vij a2 b* di fLHfr €] a vij b dh Hr Hilu&fHiu gA bl
dkj] a® b? Vij a? b? tHilu&fHklu gA
blol fou r]a® 2 vij b* a® cjicj (,d gh) g] pfd bue a vikj b dh %r ,d g
oA X.u[iMk o) e I dkb 1Hko ugh iMrk gA
bl 1dij]a® bP=a® x P2 =b?x a® = b* a*Qh
bl 1dkj a? b3 Vij B2 a2 Hih cjkc] gA

mnkgj.ks  futufyflir I[ dk VHAT; x.ku[kMk dh Yrk o) x.kuily o) -i e
0;Dr dift, 2 | 72
@ 72 (ii) 432 (i) 1000 ) 16000 5 [3p
gy 2 |18
(1) 72=2x36=2x2x18 =T
=2%x2%x2x9 _ 9
=2x2x2x3x3=29x 3 3

bl idj 72=22x3 (oMNr VHIT; X.ku[iMk dh Hrt o) x.uily okyk i)
(i) 432=2x%x216 =2%x2x108=2x%x2%x2x54
Z2X2X2X2xX27=2x2x%x2%x2x3x9
=2X2x%x2x2%x3x%x3x%x3
-k 432=2x3 (okfNr :i)
@) 1000=2x500=2x2x%x250=2x2x2x125
=2%xX2x%x2x5%x25=2x%x2x2%x5x5x%x5
o 1000 =23 x 53

vry bl mnkgj.k dk futufyf[kr fof/ 1 gy djuk pkgrk g %
1000 =10 x 100 =10 x 10 x 10

= (2x5)x (2x5)x (2% 5) (pfd 10=2x50)
=2x5x2x5x2x5=2%x2%x2%x5%x5x%x5
K 1000 = 23 x 53

D;k vry dh foi/ Igh g\

(iv) 16000= 16x 1000 = (2 x 2x 2 x 2) x1000 (pfd 16 =2 x 2 x 2x 2 gh)
= (2x2%x2%x2)%x(2%x2%x2x5x%x5x%x05)
(pfd 1000=2x2x2 x5 x5 x5Qh)
=(2x2x2%x2x2x2%x2)x(5x5x%x05)
A 16000 = 2" x 5°

mnkgj.k 6  futufyf[kr o eku Kkr dhft,A
(1)°, (1), (=1)*, (-10)° VAj (-5)*:

Yy
() ge iklr g] (1)P=1x1x1x1x1=1
oiLro e] 1 dh dib Hih %kr 100 cjicj grh gh
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() (1P=(-1)x(-1)x(-1)=1x(-1)=-1 [
(i) (-1)*=(-1)x (1) x(-1)x(-1)=1x1= 1
vii bldh thp dj Idr g fd(—1)d Hih fo'ke
Kr (-1) oQ cjkcj gkrh g rFkk(-1) dh d h le %r
(+1) o] ciicj gt
(iv) (~10)3 = (~10) x (~10) x (=10) = 100 x (~10) =— 1000
(V) (=5)* =(=5) x (=5) x (-5) x (-5) = 25 x 25= 625

(<) 1L -
(1)t 1L —+1

i:’ukoyh 13.1
1. futufyf[ir of etu Kir dift,

@ 2° @i 9 (i) 112 (iv) 5*
2. futufyf[kr dk %rkdh; -1 e 0;Dr dift, 4
() 6x6%x6x6 (i) rx¢ @iy bxbxbxb

(iv) 5x5x7x7x7 (V) 2x2%xag%xa (Vi axaxaxcXcXcxcexd
. fukufyffkr I[;kvk e 1 1R;d dk %rkdh; BoQru e 0;Dr dift, %

(i) 512 (i) 343 (i) 729 (iv) 3125
futufyf[ir e 1 iR;d Hix e] toh Hih IHo of] cMh Ik dk igpkfu,¥

Q) 4 k3¢ () 5° ;3 (i) 28 :k8
(iv) 1007 ;k2w0  (v) 210 ; 102

w

&

5. futufyf[kr e 1 1f;d dk mqu VHIT; X.ku[kMk dh %krk o) x.kuiy o] -i e
0;Dr dhft,A
(i) 648 (i) 405 (i) 540 (iv) 3600
6. ljy dift, %
() 2x10° () 7%x 22 (i) 22x5 iv) 3 x4
(v) 0x 102 (Vi) 52x 38 (vi) 24x 32 (vii) 32x 10
7. ljy dift, %
0 -4y (i) (-3)x (-2)° (i) (=3)*x (-5)?

iv) (=2)°x(-10)°
fuEufyflkr 1[;kvk dh ryur dift, %
() 2.7 x10%2;1.5x 108 (i) 4x10%;3x 10V

13.3 %krkdk o) fu;e

13.3.1 ,d gh v/ okyh Hrk dk Xx.ku
@) wvib, 22 x 23 dk 1fydfyr djA
22x2B=(2x2)%x(2x2x2)
=2X2%X2x2x%x2=25=2%3
Lrku nhfe, fd 22vikj23 e viZlj ,d gh (Reku) g rfkk Xrkdk dk ;kx] vFkr
2 vij 3 dk kx5 gh

&,
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() (=3)*x (=3)°=[(-3) x (=3) x (=3)x (=3)] x [(-3) x (=3) * (-3)]
= (=3) x(=3) x (=3) x (-3) x (-3) x (-3) x (-3)
=(3)
- (_3)4+3
iub Lau nift, fd Vi ,d gh g rel rkdl db six 4+ 3=7 gh
(i) a®xa*=(axa)*x(axa*xa %Xa)
zaXaxaxaxaxXa=a®
(Vi vy ,d gh g Rk Hrkdk dk skx 2+ 4=60)
blh 1dkj] IR;kfir dift, fd
42 x 42 = 42%2

;K1 dift, rFk 32 x 3°= 322 g

liy djo) rich; =i D;k vii ¢l e mi;Dr I[;k fy[ Idr g\

Y e fyf[l, b (~11)2x (-11)°=110

i‘“ - 0 ZZXZZ bebeb':' | o
L,*:'—:v'ﬂ; @ p;‘p2 Ghn jfE,] vidkj ,d gh g bdkb HH1 ;rj i.kd g)A
TG x4 @ x ¢t =cH (c dib Hb “i;rj i.lkd g)h

W) @ xaxd o o= g0l

(v) 5% x57x 512 . . ..

(V) ()10 x (~4)® ;o B geOskid -1 1 ;9 dg Idr g fd ,d ’il;rj 1.kd g,
OQ fy | a"xa =am

kg tgk mvijnik Ik,

Tko/kuh!
28 x 32 ij fopkj dhft,A

D;k vki Mrkdk dk €M Idr g\ ugh! D;k wvki crk Idr g "D;k\
22 dk viZkj2 g vij 32 dk vzl 3 gh viZlj ,d lelu ugh g

1332 ,d gh Vi/kj okyh %rk dk foHiktu
vib, 37 3¢k ljy djh

3 3333333

¥ ¥EF T3 3 3 3
=3x3x3=3=3"
bl idlj] 37+ 3= 374 g
HLakunhfe, fd 37 vkj34 o) viZkj ,d gh g vij 37 3*=37*gk thrk gh”
&6
bl icli] 5oz o > 0 090

52 5 5
=5 x5 x5x5=hK4=HKo-2
;k] 56 52=56-2 gA



efu yhft, fdadib *iU;rj 1.kd gA rc]

a a a a a ~
a* a2=—2 a a a* a*?
a a a
- 4 2 — 4-2
o at d?=a*"?gh

D:k ve vki rjr mkj n Idr g\ ;0 dhft,

108 + 10%=108-3=10°

79 2 76 = 70 ljy djol %rich; i e fyf[k,* '-

£e =gl (mnkgj.k of fy,] 11°+112=11%) )
e : (i) 2°=2° (i) 10°=10° X"
kU,rJ i.kd kaJ Q fg (i) 9"+ 9 (iv) 20% +20%

b +p=b (v) 78+ 70

100 — CQO = —_—

c

O;kid -1 €] fdlh Hih *W;rj i.kd 2 0] fy,]
a _an—am—n

rk gl €okmvijrik Ik g rFkm >ngh

13.3.3 ,d %r dh %r yuk
fuEufyfkr 1j fOpj dift, %

2

22 Pvij 32 “dk ljy dift,A

vc] 28 “dk VR g 2 dk Lo; I nkclj x.k fdsk x5k gA

2 *=23x 29
=23 (pfd a7 x a” = am*" gh)
= 26 = 93x2
VAir 20 *= 52

bt idj] 32 '=32x3x3Fx 3

:32+2+2+2
=3 (f[k, fd 2 vij4 di xuily 8gh) 1kl dift
:32><4 ‘ '

ljy djo] mij dk Hkrkdh;
21 e 0;Dr dift,A
v 23 * = paxz=06 0 e° i) 22

D:k vki crt Idr g fd 72 “fdlol gicj g\

100

4
32 =32x4=38 (ili) 750 2 (iV) 53 !



72 10:72><10:720

3
a* =a?*%= g

(am)S =q” X3 = a3m

mijior 1] ge 0;kid :zi 1 dg Idr g fd fdlIt *W;rj i.kd
‘a’ 0] fy,]

n
m

a =] amn

rk gl Tgt mvij n 1k LK,

mnlgj.k7 D3k vk crk Idr g fd 5 x3vij 52 *e I diu cMk g\

gy (5) x3dk vFk g fds2dk 3 1 x.Mk fd;k x;k g] vFkr ;g
5x5%x3=75

Ijr 5? *db VA g fds2dk Lo; 1 riu cj x.k fd;k x;k g] vFkr

52 x 52 x 52 = 56 = 15625 gh
\ig] (523> (5%) x 3 g

1334 lelu Mrkdk okyh Mrk dk X.ku

D;k vki2ex 32dk ljy dj Idr g\ L;ku nift, fd ;gk nkuk ink 23vkj 3200
vi/lj tHlu&fHilu gA 1jr buol Mrd leku gh

VC 22x FP= (2x2%x2)x(3x3x%x3)
(2x3) x (2% 3) x (2% 3)

6X6x6

62 (nf[k, 6 ViZkjk 2 vikj 3 dk x.kuily g)
= (4x4x4x4)%x (3x3%x3x3)
(4x3)x (4x3) x (4% 3) x (4% 3)

12x 12x 12 x 12

124

Fk oh] nf[k, 3%xa?= (3x3)x(axa)

(3xa)x (3% a)

(3% a)?

= (3ay (t;ku nhft, % 3xa =3a)
(@axaxaxa)x (bxbxbxb)

(@x b)x (axb)x (axb)x(axb)

(a x b)*

= (ab)y  (L;ku nhft, fdax b=abQ)

nf[l, 4

00
~
1

bIh 1dkj a* x b
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0;kid =i e] fdlh Hih *K;rj i.kd of fy,]

a" x b= (ab)" ohrk g tok]lm,d 1.k 1[5k g

mnkgj.k 8  futufy[kr ink dk %rkdh; zi e 0;Dr dift, %

0 @2x3) (i) (2a) (i) (=4m)®

gy

) (2x3)°=(2x3)x(2x3)x(2x3)x(2x3)x (2x3)
=(2x2%x2%x2x2)x(3x3x3x%x3x3)
=25x 3

i (2a)*=2ax%x2ax2ax2a
=(2x2x%x2x2)x(aXa%axa)

24 % g*

(-4 xm)?

= (-4 xm)x (=4 xm)x(-4xm)

= (- 4) x (- 4) x (=4) x (m xm x m) = (- 4)* x (m)*

13.3.5 lelu 7kkrkdk okyh rk 1 foHktu
futufyflkr Iyyndj.kk dk nf[k, %

Z 2222 22 282
O % 33333333 3

@) (-4m)y’

@ aaa a\N\gdJe
W = %55 5505 b
bu mngj 1] ge dg Idr g fd 0;kid -1 €]

m m

a" b =+ gl avij b ik Wsrj ibdl g Pl m
d ik I[;k gh

) o ’ 3¢ _ ’ 4
mnkgy-ko 1l dift,% () : (D) —

. (4° -4 x—4x —4x -4x—4
i —= = =
7 7 TXIXTXTXT

1kl dift,

a” x b = (aby"dk T x djol]
vli; zi e cnfy, &

0) #x2° @) 2xb°

(i) @x2 (V) 5 (=2)°
V) (=2)x (=3)*

djo] vi; -1 e cnfy,b
(i) 4°+3°
(i) 2°+ b°
(i) (-2)°~+5°
(iv) p*+q
V) 5°+(-2)°
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o ’l; Mrkd okyh I[;k, a®D;k g\
) 35 o futufyf[kr 1Vu dk nf[k, %
D;k vki crk Idr g fd F fdlol gjicj g\ 26 = 64
) 25=32
833333 4 2¢ =16
3 33333 28 =8
Mrkdk o fusek dk i;ix djr g,] 212 fZ
3P 3P=35-5=730 gA 30;'.)
vrh =104 vii oloy iVu n[k dj gi 2°0(

D;kvii crk Idr g fd 70 fdlol djicj g\  efu dk vuelu yxk Idr g

7 733=73-3 =7° vii n[k Idr gfd 2°=1gh

7 Tx7x7 i3 = 720, 1 ijHk dlj] rt i

—_ = 1 Z ’
Wgl  =o7ey 1 o nlib fof/ 135, 3¢, 3, biifn Kir
vrh 7°=1 djr g,] D;k wvki 3odk efu crk
bl Idkj] @ @=a%=a" gh Idr g\

3

g @ == S22 1

a aXxaXa

vri] a®=1 (fdlh Hh *K;rj i.kd o] fy,)
vri] ge dg Idr g fd fdlh Hh B[k CWU; of virfjdr) 1j %r GGk %rkd) odk
efu 1 girk g

13.4 kkrkdk o] fu;ek dk fofo/ mnkgj.kk e 1;kx
vib, 1j fodflr fd, x, rkdk of fu;ek dk i;kx djo(] o)N mnkgj.k gy djA

mnkgj.k 10 8x8x8x80lfy,] viZij2yr g,] bl Mridh; zi e fyf[k,A

gy Kir g fd] 8x8x8x8=8"

Ijr ge thur g fd 8=2x2x2=23¢0A

v 84 =(23)* =23x 28x 28x 23
=284 (Vhl (@) =a dk Hih 15kx dj 1dr gh)
=12

anigjk 11 Kjy dife, vij mij ok dridh; i e fyifg, ¢

O 7 ¥ M 2x2x5 @) (©x6)+6
V) ((22Px3)x5  (v) 82+ 23

37
oy () F ¥F=37
- 35)(35 — 35+5 — 310



(i) 23x22x55 =232x 58

= 25x 55= (2x5)° = 10°

(iiD 62 6° 63=624 63

i 66 3 63

6

_
=
N
o
w
=)
(6]
(=
|

=[2° x 36] x 5°

=23° 5 T _

- 23 5°=30° — R
(V) 8=2x2x2=2° iﬁiﬁ AN Y
vri] 82 + 29= (282 + 23 e

=20+ 28=20%= 2°

mnkgj .k 12 ljy dift, %
L1209 4 I - 2x3°x2°
0] & 27 (i) 2°xa®xba (i) Toxd?
ay () ;o

4

124 98 4 22 3 3P 22
6 8 27 9 33 937 g8

3

22 4)(34)(323)(22 28’ 22’34’36

23)(33)(223)(33 23’26’ 33,§

282 346 0 gl
236 333 59 g6
:210—9x 310—6: 21)(34
=2x81=162
(i) 22xa®xba*=22xa®*x5x%xq*
=28 x5xag®xg*=8x5x%xg%**

=404’
o 2x3'x2° 2x3%x25 | 2x2°x3'
W T T T wx2 2
25 32 3
Tz or Y

=22x 3= 4x9=36
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fVin.kh bl vi;k; e] geu viZdekrk , 1 mnk gj fy, g ftue VviZkj) 1.4kd ghA ijr
bl vi;k; o) IHh ifj.kke mu fLFfr ol fy, Hih IR; g] tok vi/lj ifje;

1Lk, oA
1’ukoyh 13.2
1. Nridk o] fusek dk 1;kx djr g,] ljy dift, vij mkj dk Mrkdh; =i e

‘w 0
N 1? fyf[k, /0
i"-&;."-.}{;-r”éd,ﬁﬂ (i) Fx3'x3 (i) 6 6% (i) a®x a?
T
u () X7 V) 52° & (Vi) 2°x 55
.I:_,.-' - o ._r_.-
Vi)t x bt i) 3*° () 2% 25 2
(x) 8 82

2. furufyffir e 1 it;d di Njy djo) %ridh: i e 0;Dr dift,

. .23><34><4 23 s 7 . 4 g3
@ PY i) 5 5* 5 @) 25* 5
3 72 118 3’
TR T V) 5 () 220+3+4
8 5
(i) 20 x 39x 4° (viil) (3°+ 20)x 5O (iX) i e
5 _ .45x 8,3 ) )
® O et o 22
3. crib, fd futufyffkr dFu IR; g sk vIR; rFik viu mkj di dkj.k Hb nife, b
(i) 10 x 10 =100%*" (i) 22 >52 (i) 2°x 32=6°

(iv) 3°=(1000)°
4. futufyffkr e 1 1R;d dk oloy VHIT; x.ku[kMk dh %krk o) x.kuiQy o] -i e
0;Dr dift, %
(i) 108 x 192 (i) 270 (i) 729 x 64
(iv) 768
5. ljy dift, &

2 % 7 25 52 48 3% 10° 25

) — - W) =5 (@) —r %
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13.5 n’keyo I[;k 1..fr
vib, 47561 o) futufyfkr 11kj dk n[k] f€ll ge igy 1 gh ifjfpr gt
47561 =4 x 10000 +7 x 1000 + 5x 100+6 x 10+ 1
ge bl 10dh Mrk dk 1;kx djr g,] Mrkdh; -1 e fubufyf[kr 1dkj 1 0;Dr dj

Idr g b
47561 =4x10*+7x10°+5x 102 +6 x 10* +1 x 10°

[t;ku nhft, 10000 104, 1000 = 10°, 100 = 102, 10 = 10* and 1 = 10°gA]
vib, ,d vk Ik dk Tlfjr -1 e fy[k b
104278 = 1 x 100,000 +0 x 10000 +4 x 1000 + 2x 100+ 7x 10+ 8x 1
=1x10°+0x 10*+ 4 x 10°+2 x 102 + 7 x 10 + 8 x 10°
=1x10°+4x10%+2x 102 +7 x 10 + 8 x 10°
Lrhu nift, fd fd1 1dkj 1000 %rkd vi/Zdre eku 5 1 ikjHk gir g, ,dé&,d
djo{ 4Vr g,] ord vk tkr gh

13.6 cMh I[;kvk dk ekud -1 e 0;Dr djuk
vkb,] bI vL;k; dh ikjfikd LR i oki | vk th,A geu dgk Fit fd chh B[ ;kvk

o] Arkdk di i ;kx djo) Ho/ktud =i 1 0;Dr fd:k t Idrk gi bl VHih rd geu =
f [k sk ug gh ve ge Ik djxi ==t
1. 1; gekjh vkdkkxxk (Milky Way Galaxy)o{ oln |
300,ooo,ooo,ooo,ooo,ooo,ooom dh njh ij fLFr gh 10 dh Mk dk 1 ,kx djr
2. gekjh vkdi’kxxk e 100,000,000,000 rkj gA g,] %ridh; -1 e ilifjr
3. iFoh dk n0;eku 5,976,000,000,000,000,000,000,000 kg gh dhft, ¥
Ik, i<u vij fy[u d nf"V | Ifo/ktud ugh gt budk 603 2233
Ifo/ktud cuku o) fy,] ge Hrk (k Mrkdk) dk i1;kx djr gh (i) 56439
futufyflkr dk nf[k, % (iv) 176428

59 =5.9 x 10=5.9 x 10
590 = 5.9 x 100=5.9 x 10?2
5900 = 5.9 x 1000=5.9 x 10°
59000 = 5.9 x 10000 = 5.9 x 10* bR;kfnA

geu bu IHih |[ vk dk ekud :1 (standard form)e 0;0r dj fn;k gh fd I

i B[k dk 1.0vkj 10.000 cip dh ,d n’teyo I[;k (ftle 1.0 Mtefyr g) vij
10dh fdlh Hr Q X.fuiy of -1 e 0;Dr fd;k € Idrk gh I[;k o0 bl z1 dk
midk ekud -1 dgr gh bl idij]

5985 = 5.985 x 1000 = 5.985 x 10 I[;k 5985 dk elud :i gA
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£;ku nift, fd 5985 dk59.85 x 100 ;k59.85 x 102 0] -1 e Hh 0;Dr fd;k
Idrk gh 1jr ;95985 dk efud -1 ugh gh blh idij

5985 = 0.5985 x 10000 = 0.5985 x 10* Hif 5985 dk ekud -1 ugh gh

vc ge bl wvi;k; of akjHk e wvib gb B[;kvk dk bl efud -i e 0;0r dju e
I{ie ok x, gA
gekjh vkdk’kxxk o) oln I 1; dh njh vFikr]

300,000,000,000,000,000,000 m dk
3.0 x 100,000,000,000,000,000,000 m = 3.0 x 10**m
o) 1 e fy[t tk Idrk gh vc] D;k vki 40,000,000,000 dk blh =1
e 0;0r dj Idr g\ ble ’W;k dh I[;k dk fxfu,A ;g 10 gA
vrh 40,000,000,000 = 4.0 x 10'° gA
iFoh dk n0;eku = 5,976,000,000,000,000,000,000,000 kg
=5.976 x 10> kg gA
D;k wki bl cir 1 Iger g fd i<u] le>u vij ryuk dju dh nf'v 1 efud
21 oe fy[ih ;o IEmD 25 vde db B[k db vi{ik cgr viZd ljy ;k
Ifo/ktud g\
vC| ;jul xg dk n0;eku = 86,800,000,000,000,000,000,000,000 kg
=8.68 x 10?5 kg gA

vc] mijiDr nkuk 0;tdk e oloy 10dh Xkrk dh ryuk djol gn] vki ;g dg Idr
g fd ;jul xg dk n0;etu iFoh I vi/d gh

I; vij *kfu o) chp dh njh1,433,500,000,000m ;k1.4335 x 10>m @A “kfu Vikj
;jul o) cip dh njh 1,439,000,000,000 m ;k1.439 x 102m gA 1; vij 1Foh of
cip dh njh 149, 600,000,000 m ;k 1.496 x 101t m gA
D;k wvki crk Idr g fd bu riuk nfj;k e diu&lh njh U;ure g\

mnkgj.k13  futufyflir 1[;kvk dk elud -i e 0;Dr dift, %

() 5985.3 (i) 65950
i) 3,430,000 (i) 70,040,000,000
gy

() 5985.3 = 5.9853 x 1000 = 5.9853 x 10°
(i) 65950 = 6.595 x 10000 = 6.595 x 10*

(i) 3,430,000 = 3.43 x 1000,000 = 3.43 x 10° — =
(V) 70,040,000,000 = 7.004 x 10,000,000,000 = 7.004 x 1010 ===
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S J[ku ,g g fd n’teyo fen I cib vikj of (vdk d I[ )
fXUdj] mle‘ | 17k k dj tk rk g] ogh 10 dk Krkd girk g] el e o

iix fd;k t kkgAge bl fcnd dYiut] I[;k o) (nk,) flj 1j dj yr gA ;o
|Ckade b (I[;0) 1104 blfy,] elud -1 e 0;Dr dju of fy,] 10 dk
Krkd 11 -1=109A blfy, blo] elud :-i e 10dk Hrid 4-1=3gh

1’ukoyh 13.3

1. fukufyflkr B[;kvk db 1lkfjr -1 e fyf[k, :

279404, 3006194, 2806196, 120719, 20068 P

2. fubufyflkr 10fjr ik e 1 1R;d o} fy, I[;k Kkr dift, ~
&l L
(2) 8 x10* +6 x10% + 0x10? + 4x10" + 5x10° | A i
= 0L

(b) 4 x10°+ 5x10°%+ 3x10? + 2x10° N _E_: = 1

(c) 3 x10%+ 7x102 + 5x10°
(d) 9 x10°5 + 2x10? + 3x10t
3. fubufyf[kr I[;kvk dk elud -1 e 0;Dr dift, %

@) 5,00,00,000 (i) 70,00,000 (iii) 3,18,65,00,000
(iv) 3,90,878 (v) 39087.8 (vi) 3908.78

4. futufyf[kr dFiuk e 1dV giu okyh (vku okyt) I[;kv efud -i e 0;Dr
dfft A

(@) 1Foh vikj pnek o chp dh njh 384,000,000 m gh

(b) fuokr LFku e 1dk’k dh pky (;k 0x) 300,000,000 m/sec. gA

(c) 1Foh dk 0;k1 12756000 m gA

(d) I; dk 03kl 1,400,000,000 m gA

(e) ,d vkdi’kxxk e wvklru100,000,000,000 rkj gA

() fo 0 eMy GGk 1kj eMy) 12,000,000,000 0"k Tjkuk vkdfyr fd;k x;k g

(9 V ko) et; 1 I; dh njh300,000,000,000,000,000,000 m V dfyr
dh xb gA

(h) 1.8 gHkj okyh Tkuh dh ,d cn e 60,230,000,000,000,000,000,000 V.k
(molecules) ghr g

() 1Foh e 1,353,000,000 km?® len ty gA
(j) ekp 2001 e Hikjr dh €ull[;k 1,027,000,000 FkhA



geu D;k ppk di\

1. cgr cMh B[k, i<u] Ie>u] ryu dju vkj mu 1y If ;k, dju dh nf'v 1
dfBu gkrh gA budk ljy cuku of fy,] ge bu viZde’k cMh B[ ;kvk dk Xkrkdk
di 1;kx djol I{kir -1 e fy[kr g
2. ON I[;kvk o Xrkdh; =1 futufyf[kr g 4
10000 =10* (bl 1000 i Hr 4 i<k thrk g)
243=3°, 128=2'.
;00 20,3 vkj2 viZkj g rfkk 4,5 vkj7 e’ buo] Hrkd gh ge ;g Hih dgr g
fd 10 dh pkFih Xkr 10000 g] 3 dh ikpoh Kkr 243 g] bR;kfnA
3. Mridh; -1 e I[;k, olN fu;ek dk 1 kyu djr g] th bl idij g b
fdigh *kU;rj 1.kdk a kjbrF 1k vk movikg noof fy,]
@ a"xa*=am"
(b) a" a'=a™, m>n
(© (@) =am
(d) am x b™ = (ab)"

m

€ a" b=

A a°=1
@ (n"''=1
(_1)fo"lre Ik — _ 1
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