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(Exponents) ljc:«} 13.2
-@éﬂﬁf@%&/&%!(&o%wuzﬂ
10,000 =10 x 10 < 10 x 10= 10" =L ¢

'4'/5l(base)vﬂ5°/'10'UL‘{,_‘Ll?/';:w/;«/}wlvé L0 10X 10 10 10° (51§l tsz,
5100005 10° (2l 5§ 104 22442 38 10510 et 2 (exponentice 3
:é;&-ugé&i&;f& 1083 10,000@/’61ng(7_ij (exponential form) i 3

1000 =10 x 10 = 10=1¢°
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e 10° Jﬁv'c,}g(l,ooo/i/?ul,a
L0000 = 10 x 10 % 10 x 10 x 10 = 10° LA
e 10° Flie 5§ 1,00,000
e sUe S 107 sle 3l AU 107 e 1004 6L U B Sl
4/k£J€».u3L/JLx3~it{:¢x140/-f)1000:100(10ﬂé£é‘ﬁ$m}§&w
47561 = 4 x 10000 + 7 x 1000 + 5 x 100 + 6 x 10 + 1
SN A0 T X0 4510 =610+ 1 4]
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243=3x3x3x3x3=3 =& A5
64=2x2x2x2x2x2=2°

625=5x5x5x5=5"
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e (D (D D=-8 S
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(rzpeilalald,) axa
3o rzy ) axaxa
(&}u;i?g,(aycjd/auj"&”/?[) axaxaxa
o/én/é,(@}q?vJa L7¢v}d/a uj"&zf) axaxaxaxaxagxa
(b &y a Jug”&z)_qri/}wd{r_a%z/a X axaxbhbxb

(aedS s o fabrurzD-urE be ab S a xax b x bxbxh

el 79
Sl 2 18
e dS 7 343

-“é/;lguﬁa;’.‘,(Z/Z%
256=2x2x2x2%x2Xx2x2x2 c‘_u‘g;m
256=2" [ pzk _f#

032 iy

3 =3x3=0 2 =2x2%2=8  sle
=2 ¥ Lyt 9586

028 o iy

8 =8 x 8 = 64

22 =2 %2 x2x2x2x2x2x2 =25
2° 58 rcé/;U;JLé

St e Lo\ sy @B B B
ab’=a’ xb’

={axaxayx{hxh)
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=agxaxaxhxh

@b =a* x b’
=agxaxhxbhxh
pa’=b*xa’
—bxbxaxaxa
b'a* = b x o
=bxbxbxaxa
_uril @ Bt IIIE RS bastatt a¥BP s b S S
S ALzt L BN U S bsla £t 51 a7 1l @B A s
e b0 38
et L@l a1l at =a b =b xa = b 1))
_fwﬁ&,ﬁd’u&u?}&}/uzuﬂﬂmwg/p 56

() 72 (i) 432 (iii) 1000 (iv) 16000
2072
T 36 72=2x36=2x2x18 (1)
2 18 —2x2x2x9
319

3 =2x2%2x3x3=23x32

(FQ iz f ey 12=20x3  ay
432 =2x216=2x2x108 =2x2x2x54 (i)
=2x2x2x2x2T7=2x2x2%x2x3xYQ

=2x2x2x2x3x3x3

(For) 432=2'x3

1000=2x500=2%2x250=2%2x2x125 (iii)

EL o

=2x2x2x5x25=2x2x2x5x5x5

1000 =2° x 5°
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e nllie ¥

%%%(gt/fc%/’z_/»ugﬂ@xﬂ‘ﬁ

1000 =10x100=10x10x 10

(10=2x5 {) =(2x3)x(2x3)x(2x3)
=2x3x2x3x2x5=2x2x2x5x3x5

1000 =2° x 5°
e Ga NI
16,000 =16 <1000 = (2x 2% 2% 2)x 1000 = 24 x 103 {as 16 =2x2x2x2)} iy
S(2x2x2x2)x(2x 2% 2x 5% 5x 5y =24x 23x53
(Since 1000 =2x2x2x5x 5% 5)
=S(2x2X2x2x2x2x 2)x (3% 5% 3)
or, 16,000 =2" x5’
O N e I A Ao [
(1) 0b =1 S
(F1)awad = +1 I =bxlxIxIxl=1 . Ule s ()
RIS NS A VS WA = WY o
(D3 =T (=hx (=N =Ix(-D=-1
(=Dd=(=Dx(=Dx(=Dx(-D=lxl=1 4
?cb_)ﬁaiz/ﬁlc«}gf (=D Jyigar (=D y!ﬁjg.)ﬁu“lbﬁc«}u( =D fuj’é/éb,af
KD iz
(=103 =(=10)x (=10)x (=10) = 100x (=10) ==1000 )
(-SH = (=5)x (=5)x(=5)x(-5)=25x25=625
U s
'\ 13.1
i bed$Sionr
(i) 2° (i) 9° (iii) 112 (iv) 5*
B e i 2
(i) 6x6x6x6 (i) rx1 (iti) bxhxhxbh
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(iv) 5x5x7x7x7 (V) 2x2xaxa (Vi) axaxaxexexexexd
:éuﬁj%!fmiug}fbgﬂauﬁ;wdggw
(i) 512 (ii) 343 (i) 729 (iv) 3125
(or= g)g‘.t;gm;zhugutg’éévgﬁuusgw
(i) 4 or3* (i) 5 or3  (iii) 2°or§’
(iv) 100® or2'® vy 2" or 10
LUp B AL 3Pz e it
(i) 648 (i) 405 (i) 540 (iv) 3,600
Z£J
(i) 2x10° (i) 7°x2° (i) 2° x5  (iv) 3 x 4*
v) 0x10°  (vi) §7x3  (vii) 2" x3  (viii) 3% x 10*
ZS
(i) (-4 (i) (=3)x 2y (i) (=3)" x (-5)°
(iv) (=2)" % (=10
2 Ll f o

(i) 2.7x107 ;1.5 % 10° (iiy 410" ;3 x 10"

-7

-8

(Laws of Exponents) B2 L e s 133

IS 2 T

22 x2 =(2x D)% (2x2x2)

=2x2x2x2x2=2° =27
-§_5J3jﬂzu‘f§d’bu@a§,!+u¢,@ﬁLo"ui‘ 2 2 SEh s
(34 (33 =[(3)y < (3 () (=3)] > [(3) < (=3) < (=3)]
=(=3) x (=3) ¥ (=3) x (=3) x (=3) © (=3) x (-3}

=(=3)
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273 e dsllie s

= (-3)*"
_+7J3/;’4@C€J‘bd/u?;’;ﬂ+u?vgwG’é;ui/{f
a’xa' =(axa)yx(axaxaxa) (iii)

—gxaxaxaxaxa=ag’
(2+4=6 ‘L('JZJ"lad/uWa}};l‘L(ﬁygmG’:g’J)
Z e A

42 % 42 :42+2

éu{;_"?’( P3P =33

e

H_izt S S ¢t E oot A TY

(i) 25 X 23 (—I I)Z X (—I I)f, :(—I I)I:l
11 3)( 2 ) ﬂ

(Ell; 23 sz (LL))péi}fb ‘%U“ng@f“é:.l;) bszJ:bD

. Dog Poe i ”

8‘7])) 6513 X(;X‘;u (‘L)ﬁgd[c ) A xet =cH

Vi) (4)% x (4)" ( 0y o _ 0

Un)l,wld‘(n J;lmuw“iﬁ’abﬁé}’/éu‘fu’ffuzééﬁéJ,

a"” X a" = a”H'”

lots!

—;é,,}/ 2% x3?
2 w6 ui»-‘a%ﬁﬁ'g 3 aoesll 2° ?U;ﬂ/’uj‘awf)_‘; Tt[!uz’?uga@z/u.;}v Tg

b Ui e A b L1 1332
(Dividing Powers with the Same Base)
sl SV 3 T

_ 3x3x3x3x3x3x3
3x3x3%3

=3x3x3=3"=3""

3434 =37 LU

7
f+f—%—
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(373 +3 gt e Llosb Ut 3 a1 37 e d)
o 56 _ 5x5x5%5x5x%5

Sesi= =i T |
52 5x5 2

=5x5x5x5=5"=5%¢
56+52:3()72 L

S swlpd fa S
4 2 a' _axaxaxa 2 4-2
a4 Td'=s—=———797—=axa=a =«a
a axa

Q
|
Q
Il
{Q
EL o

F izt et f 10°+10° =10°° =10°

(1) 9= 79 276 =40
(i) 10°+10°
(111) 9" -9’ g = aD
iv) 20" = 20" q -
EV; 7%+ 7" 2L cnn ;wli;w/{
a B L ps = bD
¢ = 0
£La ’”é‘itf'ﬁf&zﬁ(&
a]71 +a]7 — alﬂ*n
m>"”'u.?”/"tj‘(n/3’mutﬁ

(Taking Power of a Power) V.Ja}d/ c.'«; 13.3.3
ooyt
@)) &£
S Pk T s 2 e g (2) e
(2) =2 <2
(a"xa" =a™ Gf) =2%

=20=2"2
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e nllie ¥

(23)2:23x2 u{y
(3) =323 23 xF ¢ b

_ 32+2+2+2

_(4‘;_'«/"’(}](«7(415’2:8)/?)0‘@;) =3
— 32><4

sl (72)|0 S :
(23 )3 ¥ _ 9t étﬂ

(32 )“ 3 g

z(x
‘\
T

(am )3 :arﬂx\ =a

Ul ’n'/}"mULﬂéZ:'abﬁé}jﬁﬂ%i/ﬁiﬂcd”

@Y —a
Fz S vt f
M (6 O(ii) (22)"  ai (77 v ()
X

() 4 O3l 1 7
5><5><3=75&%&/_"/;:_3/52%52(52)@ ‘f
Gt e LTl S FL(S) o

5% % 5% x5 =5° =15,625

(Y >6)x3 Ly
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—AEUI e FULE 1334
(Multiplying Powers with the Same Exponents)
S UM Ve Bt w6 EE B 2 i e IS S 2 %3 T
2P %3 = (2% 2% 2)x (3% 3x3) -
=(2x3)x (2% 3)x(2x3)
=6x6%6
(%6*/3&%%/:12;%5;'/&:0&%) =6
=(4xdxdxd)x (3xIx3x3) é,/ 44 53
= (4% 3)x(4x3)x(dx3)x (4x3)
=12x12x12x12
=12
P’ =(3x3)x(axa) 2z
=(3xa)x(3xa)
=(3xa)’
(3xa=3a:. ) =(3ay
ot x b =(axaxaxa)x(bxbxbxb) LAS
={axby<(axb)x(axbyx{axb)
=(axb)
(axb=ab:. J) = (ab)*
LL aswlpdfsy it
(s e m ) a” % b" =(ab)"

”é uﬁtﬁd/»ﬁfdb&“l( a”xb" =(ab)”

(i) 4’'x2’ (i) 2°xp’ (i) a*xi®  (iv) S x(=2)°

V) (2) x(-3)*
HAF S W s 80
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e nllie ¥

Q) (2x3y (i) (2a) (i) (~4my

(233 =2 e P AN 22D )
={2%2x2x 2% 2)x (3% 3x3x3x3)
=2"x3

(2a)' =2ax2ax2ax2q (i)
=(2%2x2x Vx{axaxaxa)
=2'xa’

(—dm)' =(-dxm) @)
=(—dxmyx{—dxm)x{— 4» m)

= (= B x (= ) x (= d)yx(mxpmxm)= (- 4 x (m)’

,*::“7 Susbie e il L1 1335

(Dividing Powers with the Same Exponents)

:ép{l}‘f{&};u:}gjﬂ
2 2x2x2x2

222 2 (2¥
— = = M x_—=|— )
3 3x3x3x3 3 3 3 3 L3

a axgd o

- _a.a.49_1g N
b bx<bxb b b b LbJ (i
SpE S F e Ui

ad

eselF i m A Gp 8 b st a U @ B o =(%J

S Popnl <[]

G 4 +3° gy S+b° i) 27+ Gy pregt (v 55 (2)°

—4Y 3y S
— ] RO
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3 3x3x3x3

4 34
[E] T3 5xs5xs5x5 W

EESNC KRR

7) T TX TR TXTxT (i
e | a’
“é/i{u%g):)pjﬂ

2° =64

2° =32

2 =16

2°=8

h S

2' =9

20 =9

G EGs=d § 2 ST

20 =1 Skl T
Q/?k’cé})ﬁf&lﬁ{ﬂm@/a%’a 30 = 72977/7
ehnlS 30 =7y 430 3

(Numbers with exponent zero) »/& I_ Lo/'l‘ e # °

3 -
el ¥ SpEa 1y

3’ _3x3x3x3x3

¥ 3x3x3x3x3

L)AL e §
35 +35 =3575 =3O
3 =1 2

=3

‘-’c‘-/.'/.écI/ 7° ,@géa.,rg
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@

(iv)

—_— = :l

T TxTx7 44!
=1 L

a+ra=a7=4" @)Lj‘l

] a3 a’ sl
& ra=—= =1 sl
a axaxa

(LL aslpdfisH a =1
e 1S Ut iU D I Lo e 5Tt e Al

S 28 S K6l e F 13.4
(Miscellaneous Examples using the Laws of Exponents)
S E T I OICA LS o1z s L lie 32T
sl 62 S Ve ds sxsxsxs 1006
$r8x8x8=8 o sl S
§=2x2x2=2’ fuzil',r?‘jg
8 = (2P =27 x 2P %27 % 2F 4J,

(S @y =a” _1)

=2"

ENN (S S PRE S ST

3’ .
e

[(27Y %315 (y)

2P %22 x5’ (iii) (6°x6%)+6

82 +23
3‘;' 5 -2 3
[32 JX} =373 g

:35 X35 :35+5 :310

2P %2 x5 =24 2x 5 (ii)
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=2 x5 =(2x5) =10°

=(2x3x5)" =30°

8=2x2x2=2°

(iii)

@iv)

v)

8 +2'=(2)+2" L

=26723 =2673=23

S e

12* x 9% x 4 N & 2x3 %20
e (ii) 2 xa %5y (iii) 9><T
‘Lu’gz_/lﬂ
12*x9° x4 _ (2°x3)' x(37)'%2?
6 x8 x27  (2x3yx(2%y <3

314 : 4. 2
(2RO <32 gngragtage
- 23X33X2ZK3X33 - 23)<26X33X33

28‘2x34+(\ 2|0x3|0

L 23+6x33+3 - 20)(36

:2|0—"} ><3|C|—(1 :2] )(34
=2x81=162

Pxg «5a =2 «xg*x5xq"

V' x5xg’ xat =8x5xg”!
=40 4’

2x3 %27 2x3*x2% 223t
Qx4 32 w (22)_ 3 Xz_x"
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e nllie ¥

_ 21+5x34 _ 26><34 :26-4x34-2
2¥x3 0 2Px3?

=2"x3"=4x9=36
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me&”té&,»t?zi.,,w?_u?ymééé.ﬁwsKaiutu)wupéﬁu:.,,gw )
_ZUﬁﬁJC}UJ{fJ’{/JﬁS
ey
1327
At S e W gE S Sl e d 1
(iy 3 %3 x3* (i) 6" +6" (iii) a' xa’
(iv) 7°x7° W (5) =5 (vi) 2°x5°
(i) @ xb' i) (3*) (ix) (2%=2)x2
(x) 8 +8§°
Zég/;lgunyV:«}fvg/:cuﬁd:)'g/ﬂ/ﬂé:f 2
. 23X34X4 4 a3 1 3
(i) TIxe (ii) [(5 ) K54]+57 (iii)y 25*=+5
. 3)(?3}(118 3? . o ] 0
oL S 2 +3% 44
(iv) TAIT (v FONEY {(vi) +37+
. 0 0 0 - 0 0 0 . 28xaﬁ
(vil) 2"x3"x4 (viii) (3" +27)x5 (ix) e
. a L A xgh y “a 2
v [_ o w R e (@)
:“éu‘fwu,qu'%mwgg_g;lz -3
(i) 10x10"=100" (i) 2°>5 (iii) 2°x3* =6
(iv) 3°=(1000)"
~HpE I AL i L e i 4
(i) 108 x 192 (i) 270 (iii) 729 x 64
(iv) 768
ZSf s
27 L 25%50 L F 10 x25
0 e W T W g



47561 =4 10000+ 71000+ 5% 100 +6x10+1

(1=10" 4 10,000=10%,1000=10", 100 =10", 10=10" _ J)

- I

(Decimal Number System) rlbjtj)ﬂd‘l;/lﬁv"' 13.5
:ugalgc_‘&?ﬂ/gﬁ:é WL 47561

G E LSS AL S 16033 104

47561 =4x 10" + Tx 107 +5x10° +6x 10" +1x10° ‘iu’l

:ugﬂ//’/ﬂﬁfijﬁu’.gél’

104278 =1 100,000+ 0% 10,000+ 4 <1000+ 2100+ 7x 10+ 8x1
=Ix10° +0x10" +4%10° + 2x10° + 7= 10 +8x10°

=Ix10° +4x10° +2x10° + 7x10' +8x10°

ngd}d/u{bc; ufy{,la/ﬁmuj}&/“c;sdug;c.’.‘/uf}gf 104/,1/“5&}7

P 0mF dnffific
el B blisle % 136

(Expressing Large Numbers in the Standard Form)

up',l-‘a C%u&/dwKu’.a}f_[}vT%ﬁwu_zfu?g&(«_zﬁ.tgmu?alp,/‘dﬁ,g.,u
Ly e WL L A

—eClay &26L 300,000,000,000,000,000,000m & AL UE S

-1

_9100,000,000,000;!,«.3&/ U U Sl 2
& 5,976,000,000,000,000,000,000.000 kg L6~ J 23
ce e AL eI LS gL T g L Ttz e, iu"’ Yy
=y o)lﬁ*ﬁf Soskr - - -
T Ve 3L S e16=3 510
590=59%x10=59x1¢' 'J/Mu"cfjd/
500 =5.9<100=3509x1¢* (i) 172
5900 =5.9x 1000 = 5.9 10° (i) 5,643
(iii) 56,439
5900 = 5.9x 10000 =5.9x10* (iv) 1,76,428
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Fhwl L1 10,091,024 SoLL uf‘iui‘ standard formgf’“d/gvﬁwl &L Ut
Wit L F G PG SEF P o 23S 10 10Ut o 2E S
—e Flerd 5,9055% 5,985=5.985x1,000=5.98510°
d/L,,JS,ggsdd?_‘LC@%wu:JﬁJ 59.85%100 or 59.85x10° 5 905 S 24 .9
e U 5 98547 5:985=0.5985x10,000=0.5985x10° ¢, bs1_ e 2 2
e LSt F el i T L F S e

-‘L,VGKGJI’C;)//LUL"’WL}/VZ

éiqéaﬁ/ 300,000,000,000,000,000,000 m

3.0%100,000,000,000,000,000,000=3.0<10° m

Ut 104- OGS b & P61 40,000,000,000 - Tt

40,000,000,000 = 4.0x10° . 1

=5,976,000,000,000.000,000.000.000 kg ___ s\

=5.976x10" kg

Tt L S vmeze e o\t S amse o S EA G321 T

S bl L UrieasI P el bbb

= 86,800,000,000,000,000,000,000,000 kg \
=8.68x10" kg JEUA

e olie ufju’l.gu’:‘ug"fuzglﬁ.?«"&l/@é:/gﬂf Kc«;’l}/ 103 4~ u]»/?;l
1.4335x10™ m 1,433,500,000,000 m b2 66 o Sl
1.439x10% m 1,439,000,000,000 m ke 68l 29 sl S
1.496%10''m 149, 600,000,000 m ~e 68 Gl
?%Q}‘fmﬂ?_uﬁuﬁsuz’fwémjg

-gguﬁyd/&”}g’ﬁkz}gjﬁ 13Jlf'ﬁ
(i) 5985.3 (ii) 65,950

(iii) 3,430,000  (iv) 70,040,000,000
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(i) 5985.3 =5.9853x1000 = 5.9853x10’
(i) 65,950 =6.595 x 10,000 = 6.595x10"
(iii) 3,430,000 = 3.43x1,000,000 = 3.43x10°

S Ussin e VL S gt S s st s S e S

uf/b)/u’!ﬂ :H/Tui’f}%ﬁ@g/wl@/uﬁ 70,040,000,000 Lij- < Gnd" Lm,}d/ 10?/2_&&7 le
a}d/louﬁﬁd/'l,v-cz_l mﬁd/urmgrm.jg/ufgc.ug,-ugguL/?G/dﬂ(qlg
_‘44—1=3_>5J1o‘)/’“d/.l,v”&u’w!ugcm/gqtguf/géﬁépwluﬁs%ss.La11—1=1o

13.3&5‘

_.'&gu':ﬁéﬂ&@;wkfjg/ﬂ -1
279404, 3006194, 2806196, 120719, 20068
ZEebed Ll el Bt o 2
(a) 8 <10% +6 %107 + 0x 10 + 410"+ 5% 0°
(b) 4 x10° +5x10° + 3x10? + 2x10°
(©) 3 x10" + 7=10° + 5x10°
(d) 9 =x10° +2%10* + 3x10'
-“ggufyd/?ﬂijwld)?/ﬂ -3
(1)5,00,00,000 (ii)70,00,000 (iif)3,18,65,00,000
(iv)3,90,878  (v)39087.8 (vi)3908.78
A F el T bl S s -4
-£-384,000,000 m L BELL £l (a)
-€-300,000,000 m/s St (b
- 1,27,56,000 m Z KL ()
-<-1,400,000,000 m % (d)
U £+100,000,000,000% FEUET L (o)
-.7.&!4Jv12,000,000,0009;,7/'11! ()

-£-300,000,000,000,000,000,000 m 1JL£14o6 @m;)?iulﬁgf (2)

(el )dZQL60,23o,ooo,ooo,ooo,ooo,ooo,ooouﬁ§_1.8 gnuJ;Ku’?ﬂ,V“ﬁJ AL ()
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285 QENISH

ik
_+ag&w4yﬁ%J 1,353,000,0004 % (i)
,J{ 1,027,000,000 /’fd;gTJul:/muﬁzool@L ()

YA
LS ind L8l Worule et Lot St oy Slele v
N Y ARy
10,000 =10° ( Uz 2 4 38 105Nt St 50 S Ve 3oty

243=3°,128=2'
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