Exponents and
Powers

Chapter 13

13.1 INTRODUCTION

Do you know what themassof earthis?It is
5,970,000,000,000,000,000,000,000 kg!

Canyou read thisnumber?

Mass of Uranusis 86,800,000,000,000,000,000,000,000 kg.
Which hasgreater mass, Earth or Uranus?

Distance between Sun and Saturnis 1,433,500,000,000 m and di stance between Saturn
and Uranusis 1,439,000,000,000 m. Can you read these numbers? Which distanceisless?

Thesevery large numbersare difficult to read, understand and compare. To makethese
numberseasy to read, understand and compare, we use exponents. Inthis Chapter, we shall
|earn about exponentsand also learn how to use them.

13.2 EXPONENTS

We canwritelarge numbersin ashorter form using exponents.
Observe  10,000=10x 10 x 10 x 10 = 10*

The short notation 10* stands for the product 10x10x10x10. Here* 10’ iscalled the
baseand ‘4’ the exponent. The number 10*isread as 10 raised tothe power of 4 or
simply asfourth power of 10. 10*iscalled theexponential for m of 10,000.

We can similarly express 1,000 as apower of 10. Since1,000is10
multiplied by itself three times,

1000=10x 10 x 10=10®
Hereagain, 10%isthe exponentia form of 1,000.
Smilaly, 1,00,000=10x10x 10x 10x10=10°
10°isthe exponential form of 1,00,000

In both these exampl es, the baseis 10; in case of 10° the exponent
is3andin caseof 10°theexponentisb.
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EAD BOTH

We have used numberslike 10, 100, 1000 etc., whilewriting numbersin an expanded
form. For example, 47561 =4 x 10000+ 7 x 1000+5%x 100+ 6x 10+ 1

Thiscanbewrittenas4 x 10°+ 7 x10*+5x 10?°+ 6 x 10 + 1.
Try writing these numbersinthesameway 172, 5642, 6374.

Inall the above given exampl es, we have seen numberswhose baseis 10. However
the base can be any other number also. For example:

81=3x3x 3 x3canbewrittenas81 = 3* here 3isthe baseand 4 isthe exponent.

Some powers have special names. For example,

10%, whichis10raised tothe power 2, dsoread as' 10 squared’ and

10% whichis10raised to the power 3, alsoread as‘ 10 cubed’.

Canyoutdl what 52 (5 cubed) means?

5° means5istobemultiplied by itself threetimes, i.e., 5°>=5x5x5=125

So, wecan say 125 isthethird power of 5.

What isthe exponent and the basein 5°?

Similarly, 2> =2x2x2x2x2= 32, whichisthefifth power of 2.

In 25, 2isthebaseand 5 isthe exponent.
Inthesameway, 243=3x3%x3x3x3=3
B4=2%x2x2%x2x2%x2=2°

625=5x5x5x5=5"

102 |
IO RASED TO THE
POWER 2

103 16 RAISEDTD
THE POWER 3

)

Find five more such examples, where anumber isexpressed in exponential form.
Alsoidentify the base and the exponent in each case.

You can also extend thisway of writing when the baseisanegativeinteger.
What does (—2)® mean?

Itis (2P=(-2)x (2)x (2)=-8

Is (-2)*=167? Checkit.

Instead of taking afixed number let ustake any integer a asthe base, and write the
numbersas,

axa=a’ (readas‘asquared’ or ‘araisedtothe power 2')
axaxa=a’(readas'acubed’ or‘araisedtothepower 3')
axaxaxa=a*(read asaraised to the power 4 or the 4" power of a)

axaxaxaxaxaxa=a’ (read asaraised to the power 7 or the 7" power of a)
and soon.

axaxaxbxb canbeexpressed as a®b? (read as a cubed b squared)



exPONENTS AND POWERS IIIEEX

R0/  Try Trmss |
squared into b raised to the power of 4). RY 1HESE

Express.
ExamvpLE 1 Express256 asapower 2. () 729 asapower of 3 - .
SOLUTION Wehave256=2x2x2x2x2x2x2x2. (i) 128asapowerof2 \\; 1//
Sowecansay that 256 = 28 (i) 343asapowerof 7 <=3

ExampPLE 2 Whichoneisgreater 23 or 32?

SoLuTioN Wehave 22=2x2%x2=8 and 32 =3x3=09,
Since9 > 8, so, 3?isgreater than 22

ExampLE 3 Whichoneisgreater 8% or 28?

SoLUTION #2=8x8=64
282 =2%x2x%x2%x2x2x%x2%x2x%x2 = 256
Clearly, 28> 82

ExamvpLE 4 Expand a®b?, a2b?, b?a®, b*a2 Arethey all same?
SoLuTioN a*bk? = a’x b?
= (axaxa)x(bxb)
—axaxaxbxb
a’b® = a? x p?
—axaxbxbxb

b2 a3 = h? x a3
=bxbxaxaxa
b3a2: b3xa2

=bxbxbxaxa
Notethat inthe case of termsa®b? and a2 b* the powers of aand b aredifferent. Thus
a’b? and &’ b® aredifferent.

Ontheother hand, a®b? and b? a® are the same, sincethe powersof aand bin these
two termsarethe same. The order of factors does not matter.

Thus, a®b? = a® x b> = b? x a® = b? a%. Similarly, a? b* and b® a? are the same.

ExampLE 5 Expressthefollowing numbersasaproduct of powersof primefactors:

i) 72 (i) 432 (iii) 1000 (iv) 16000 2 | 72
SoLuTION 2036
(i) 72=2x36=2x2x18 2|18
=2x2x%x2x9 —39—
=2%x2x2%x3x3=28x3 1=
Thus, 72=23x 32 (required primefactor product form) 3
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(i) 432=2x216=2x2x108=2x2x%x2x54
=2X2X2%X2%X27=2x2%x2%x2x3x%x9
=2x2%x2%x2x3x3%x3

or 432=2¢%x 3 (requiredform)

(i) 1000=2%x500=2x2%x250=2x2x%x2x 125

=2%x2x2%x5%x25=2x2%x2x5x5x%x5
or 1000 = 28 x 53

Atul wantsto solvethisexamplein another way:
1000 = 10 x 100 = 10 x 10 x 10

= (2x5)x(2x5)x(2x5) (Sincel0=2x5)
=2x5x2x5x2x5=2x2%x2%x5x5x%x5
or 1000= 28 x 53

IsAtul’smethod correct?

(iv) 16,000= 16 x 1000 = (2x 2x 2 x 2) x1000 = 2* x10° (a5 16 =2 x 2 x 2 X 2)

Z(2x2x2x2)x(2x2%x2x5x5x5)=2x 28 x 53
(Since1000=2x2x2x5x5x5)

=(2x2x2%x2x2x2%x2)x(5x5x5)
or, 16,000 =2" x 5°

ExampLE 6 Work out (1)%, (-1)3, (-1)4, (=10)3, (-5)*.

SoLuTION
() Wehave(1)°=1x1x1x1x1=1

Infact, youwill realisethat 1 raised to any power is1.

@i FP=CE)xEE)x()=1x(-1)=-1

i) (D*=EDxE)x (D) x(-1)=1x1=1 (e =+1
You may check that (—1) raised to any odd power is(-1),
and (—1) raised to any even power is(+1).

(iv) (-10) =(-10) x (-10) x (-10) = 100 x (—=10) =— 1000

(V) (-5)*=(-5) x (-5) x (-b) x (-5) =25x 25=625

(_1) odd number = _1

ExErcIiseE 13.1

1. Findthevdueof:

@M 2 @iy 92 (i) 112 (iv) 5*
2. Expressthefollowinginexponentia form:
() 6x6%x6%6 (i) txt @) bxbxbxb

(iv) 5xb5x7x7x7 (v) 2x2xaxa (v axaxaxcxcxcxcxd
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3. Expresseach of thefollowing numbersusing exponentia notation:

(i) 512 @iy 343 @iy 729 (iv) 3125
4. |dentify thegreater number, wherever possible, in each of thefollowing?
(i) 4or3* @) 5 or3 (iii)y 28 or 82

(iv) 1002 or 2@ (v) 2% or 10?
5. Expresseach of thefollowing asproduct of powersof their primefactors:

() 648 (i) 405 i) 540 (V) 3,600
6. Smmplify:

@) 2x10° (i) 72x 22 (i) 22x5 (V) 3x4

) 0x 10 (Vi) 52x 3 (Vi) 24 x 3 (viii) 32 x 10¢
7. Srplify:

() (=4 (i) () x(-2° (i) (3)*x (-5)?

) (=2°x(-10)°
8. Comparethefollowing numbers:
(i) 2.7x10%;15x%10° (i) 4x10%;3x 107

13.3 Laws or EXPONENTS

13.3.1 Multiplying Powers with the Same Base
() Letuscaculate2?x 28
22xB=(2x2)x(2x2x%x2)
Z2X2X2X2x%x2=25=2%3
Notethat thebasein 22 and 2% issameand the sum of the exponents, i.e., 2and 3is5
i) () *(3)°=[(=3) x (3) x ([)x (J)] *[(-3) x (=3) x ()]
= () x(=3) x (=3) x (3) x (-3) x (-3) x (-I)
= (9
- (_3)4+3
Again, notethat the baseis same and the sum of exponents, i.e., 4and 3,is7
(i) a’xa*=(axa)x(axaxa xa)
—axaxaxaxaxa= a
(Note: the baseisthe same and the sum of the exponentsis2 + 4 =6)
Smilaly, veify:
42 x 42 = 42+2
3P x 3P =323
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Canyou writethe appropriate number in the box.

Try THESE i ) o
 Simplifyandwritein (711" > (=11)°= (-11)
7 exponentid form: b? x b® = bD(Remember, baseissame; bisany integer).
)
A O 2x2 ¢ x ¢t = cl (cisany integer)
R ) pxp? 0
M (i) 4 x4 i dm=d
V) adxaxal From thiswe can generalisethat for any non-zero integer a, wherem
() 5 x5 x5z and narewhole numbers,
V x 57 x
(V) (~4)x (~4) anxa=ant
Caution!
Congider 23 x 32

Canyou add the exponents?No! Do you see‘why’ ? Thebase of 22is2 and base
of 3?is3. Thebasesare not same.

13.3.2 Dividing Powers with the Same Base
Let ussmplify 37+ 3*?

¥ 3333333

¥y 3333
=3x3x3=3F=31
Thus 3+3=31
(Note, in 3" and 3* the baseis same and 37 + 3* becomes 3'*)
Smilaly,
. i=5><5><5><5x5x5
5 5%5
=5x5x5x5=5'=56-2
or 5+ 5 =52
Let abeanon-zerointeger, then,
a a
or atrat=at?

Now canyou answer quickly?
108+ 108 = 108-3=10°
72+ 79=70
af+as=all
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00+ ps = pl] TrYy THESE

cl00 = co0 = o0 Simplify and writein exponential
Ingeneral, for any non-zerointeger a, e (e, - L= L1

S > ) 22 (i) 10°+ 10
o ' @iy 9 +97 (iv) 20+ 20
wheremand n arewhole numbersand m > n. =7/ (V) 72+ 70

13.3.3 Taking Power of a Power
Congder thefollowing

smpify (22)"(3?)'

Now, means 22 is multiplied two timeswithitself.

(2)=2x2

=2%*3(Sincea™x a"=a"*") /C
- 26: 23><2

Ths (2) =20

Similary () =3 x 3 x 3 x3
= Pr2+2+2

=38 (Observe 8isthe product of 2and 4).

— 32><4

10

Canyoutdl what would (72 would beequal to?

)
So (23

(

(

7%) = 72%10 = 720
a2 —_ a2><3 - ae . g . .
Smplify andwritetheanswer in
(@m)3 = a3 = gon exponentia form:
From thiswe can generdisefor any non-zerointeger ‘a’, where'm 2 4 N (22}
nt 0 6 @ (2)
and‘n’ arewhole numbers,
n - 50 \2 3\’
a" "=am G (7)™ (5)
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ExampLE 7 Canyoutell whichoneisgreater (5) x 3or (5° )3 ?

SoLuTion (5% x3means5?ismultipliedby 3i.e.,,5x5x3=75

but (52)3 means52ismultiplied by itself threetimesi.e.
52 x 52 x 52 = 56 = 15 625
Therefore (523> (5% x 3

13.3.4 Multiplying Powers with the Same Exponents
Canyou simplify 23 x 3*? Noticethat herethetwo terms 22 and 3* have different bases,

but the same exponents.

Now, 22x F=(2%x2%x2)%x(3x3x%x3)
=(2x3)x(2x3)x(2x3)
=6%x6x6
=6° (Observe6 isthe product of bases2 and 3)

N Consider 44 x 3* = (4x4x4x4)x(3x3x3x3)
< f_ \ =@x9x@xIx (@4xIx (4x3
y =12x 12x 12 x12
éb. =12
;,,W N\ Consider, dso, 3 x & =(3x3)x(axa)
= (3xa) x (3xa)
TRY THESE _ —(3xa)
;ln.ltxl r;tmozar(lZLGg form using - (30 (Note: 3xa= 3a)
() #x23 (i) 22xb> Smilaly, a'xb® =(axaxaxa)x (bxbxbxb)
(i) @2 xt2 (v) 5°x(=2)° =(axb)x(axb)x(axhb)x(axh)
=(axb)!

—2)4 x (=34
) 29 =(@)  (Noteaxb=ab)
Ingenera, for any non-zerointeger a
am x bm= (ab)™ (wheremisany whole number)

ExampLE 8 Expressthefollowingtermsintheexponentia form:
@) 2x3p (i) (2a)° (iii) (— 4m)?

SoLuTION
() (2x3)°= (2x3)x(2x3)x(2x3) x(2x3)x(2x3)
= (2%x2%x2%x2%x2)x(3x3x3%x3x%x3)
= B’x 3P
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() (2a)*= 2ax2ax?2ax?2a
= (2x2x2x2)x(axaxaxa)
= Z%xagt
(i) (—4m)*= (—4xm)®
= (—4xm)x (—4xm)x (-4 xm)
= (—4) X (- 4) X (=) x (mx mxm) = (=4 x (m)*

13.3.5 Dividing Powers with the Same Exponents
Obsarvethefollowing smplifications:

 zewe 2222 (2

0 37 3x3x3x3 3333 Putinto another form

3
@& axaxa a a a (a) uinga™ b"
(il) = T —X—X— =] —
b bxbxb b b b {5
) #£+3
From these exampleswemay generaise (i) 2°+Db°
m m (i) (=2°+b°
a"+b" = Z—m = (%) whereaand b areany non-zerointegersand (iv) p*+q
: () 5°+(=2)°
misawhole number.
3 4 4\
ExavmpPLE 9 Expand: (i) (g) (i) (7)
SoLuTtiOoN
4
0 (E) _ z; _ 3x3%x3x3 o
5 51 5X5X5X5 Obeservethefollowing pattern:
26=64
i Ay (o (4 (4 (4 (49 (9 2 =32
7 7 777 77 2¢=16
22 =8
2 =9
® Numbers with exponent zero 221 o
3P 20 =9
Canyoutdllwhat = equalsto? You can guess the value of 2° by just studying the
pattern!
F _ 3x3x3x3x3_, Youfindthat 20=1

_ 3 3x3x3x3x3 If you start from 3¢ = 729, and proceed as shown
by using lawsof exponents abovefinding 3°, 3%, 3,... etc, what will be 3°=?
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3P P=35-5=2730
So P =1
Canyoutell what 7°isequal to?

L= =70

And 7 TxXTX7 :
7 TXTXT \
Therefore 7=1
Smilaly a-at=az*=a
a® axaxa
Am a3+a3: 3 1
a’ axaxa
Thus a® = 1 (for any non-zerointeger a)

So, we can say that any number (except 0) rai sed to the power (or exponent) Ois 1.

13.4 MiISCELLANEOUS EXAMPLES USING THE LAwWS OF
EXPONENTS

L et ussolve some exampl esusing rules of exponents devel oped.
ExampLE 10 Writeexponential formfor 8 x 8 x 8 x 8 taking baseas2.

SOLUTION Wehave, 8 x 8 x 8 x 8 =8

But weknow that 8=2x2x2=28

Therefore 8= () =2Bx 2B x2Bx28
=234 [Youmay asouse (a™)"=a™|
= D12

ExampLE 11 Simplify and writethe answer intheexponential form.

37
0 (y}xfﬂs (i) 29x 22x 55 (i) (6°x 6% + 63
(v) [(22Px3F] x5 (v &=+2°
SoLuTION
37
0] (?}65 = (377)x&

= 3PBx3P = 35 = 30
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(i|) MWx P2x G5 = D3+2 % G5
= 25x% 55:(2><55:105

i) (6°x6")+6° = 624 - g

(iv) [(22)3><36}<56 = [26 x 3¢] x 5°

= (2><3)6><56

= (2><3><5)6 = 30°
(V) 8=2x2x2=2°
Therefore 8 + 2°= (292 + 2°

=26+ 23 =926-3— 23

ExampLE 12 Smplify:

12*x9% x4 2 34 23
) —— i 3y o3 4 .
0] xS =07 (i) 2°x a’x ba (iii) Bt
SoLUTION
(i) Wehave

124 X93 X4 _ (22X3)4X(32)3X22
63 X82 x 27 - (2X3)3X(23)2X33

(22) () 3 22 v 3¢ g
23 33 3 3 _23 26 3 3

28 2x346 _210X310
26x3FP T 293P
= D10-9 x 310-6= D1 x 34
=2x81=162
(i) 2xa®xbat=2xa>x5xat
=28xExa3xag*=8x5x g3+
=404’
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2 30 20 2xB'x2®  2x2%x3
9 42 - 32>< 22 2 - 32x22 2

(i)

| 25x3 | 2x3

— — n6 4 2
T oxE Toxg 2 S

=2°x3FP=4%x9=36
Note: Inmost of the examplesthat we havetaken in this Chapter, the base of apower

wastaken aninteger. But al theresultsof the chapter apply equally well toabase
whichisarational number.

ExERCISE 13.2

1. Usinglawsof exponents, smplify and writetheanswer in exponential form:

(i) Fx3FPx3? (i) 6% + 6% (i) a*xa?
V) 7x72 v 5° 5 (Vi) 25x5°
(i) a*x bt (vii)) (3*)’ ) (2°+29)x2°
x) 8+8
2. Simplify and expresseach of thefollowing inexponentia form:
2° 3 4 . 3 .
) P — i) 5 x5 5 i) 25°+5°
0] T 3 (i) (il
3x 7% x11 3
- @ 1 0 ] 0
(iv) AXLT V) T T W) 2°+3°+4
2xa’
T 0] 0 0 0 0 0
(i) 2°x3x4 (viii) (3 +2%) x5 (iX) P
a . 4 b ) 3 \2
) pej xa (1) VST (xii) (2 ><2)
3. Saytrueorfaseandjustify your answer:
(i) 10 x 10 =100 (i) 22 >5° (i) 22x3*=6°

(v) 3°=(1000)°
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4. Expresseachof thefollowing asaproduct of primefactorsonly inexponentia form:

() 108 x 192 (i) 270 (i) 729 x 64
(V) 768
5. Smplify:
0 (25)2><73 i 25%5% x1* i F 10° 25
x7 10° x¢* 5 6

13.5 DEeciMAL NUMBER SYSTEM

Let uslook at the expansion of 47561, which wealready know:
47561 =4x10000+7%x1000+5x100+6x 10+ 1
We can expressit using powersof 10in theexponent form:
Therefore, 47561=4x10°+7x10°+5x 10°+6 x 10"+ 1 x 10°
(Note 10,000 = 104, 1000 = 103, 100 = 10?, 10 = 10* and 1 = 10°) \
L et usexpand another number:

104278 = 1x 100,000+ 0x 10,000+ 4 x 1000+ 2x 100+ 7x 10+8x 1
=1x10°+0x10°+4x10°+2x 10°+ 7 x 10t + 8 x 10°
=1x10°+4x10°+2x 10°+ 7 x 10* + 8 x 10°

Noticehow theexponentsof 10 start fromamaximumvaueof 5andgo ondecreasing
by 1 at astep fromtheleft to theright upto 0.

13.6 EXPRESSING LARGE NUMBERS IN THE STANDARD FORM

L et usnow go back to the beginning of the chapter. We said that large numbers can be
conveniently expressed using exponents. Wehavenot asyet shownthis. Weshal do sonow.

1. Sunislocated 300,000,000,000,000,000,000 m from the centre of our Milky Way
Galaxy.

2. Number of starsin our Galaxy is 100,000,000,000.

3. Massof the Earthiis5,976,000,000,000,000,000,000,000 kg.

These numbersarenot convenient to writeand read. To makeit convenient TRrRY THESE

Wwe use powers. EXpa'ldbyexprng
Observethefollowing: powers of 10 in the
59=59x 10=5.9 x 10" exponential form:
590 = 5.9 x 100 = 5.9 x 10? 0(3 276243
5900 = 5.9 x 1000 = 5.9 x 10° (i) 56,430

5900 = 5.9 x 10000 = 5.9 x 10* and so on. (iv) 1,76,428
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We have expressed all these numbersin the standard form. Any number can be
expressed asadecimal number between 1.0 and 10.0including 1.0 multiplied by apower
of 10. Suchaform of anumber iscalled itsstandard form. Thus,

5,985 =5.985 x 1,000 =5.985 x 10° isthe standard form of 5,985.

Note, 5,985 can also be expressed as59.85 x 100 or 59.85 x 102, But these are not
thestandard forms, of 5,985. Similarly, 5,985 =0.5985 x 10,000 =0.5985 x 10*isaso
not the standard form of 5,985.

We are now ready to expressthelarge numberswe came across at the beginning of
thechapter inthisform.

The, distance of Sunfrom the centre of our Galaxy i.e.,
300,000,000,000,000,000,000 m can bewritten as

3.0 x 100,000,000,000,000,000,000 = 3.0 x 10 m
Now, can you express40,000,000,000 in thesimilar way?
Count the number of zerosinit. Itis10.
o, 40,000,000,000 = 4.0 x 10%
Mass of the Earth = 5,976,000,000,000,000,000,000,000 kg
=5.976 x 10 kg
Do you agreewith thefact, that the number whenwrittenin the standard formismuch
eader to read, understand and compare than when the number iswritten with 25 digits?
Now,
Mass of Uranus = 86,800,000,000,000,000,000,000,000 kg
=8.68 x 10® kg
Simply by comparing the powersof 10in theabovetwo, you cantell that the mass of
Uranusisgresater than that of the Earth.

Thedistance between Sun and Saturnis 1,433,500,000,000 m or 1.4335 x 10%m.
Thedistance betwen Saturn and Uranusis 1,439,000,000,000 m or 1.439 x 10”m. The
distance between Sun and Earth is 149, 600,000,000 m or 1.496 x 10*m.

Canyoutell which of thethreedistancesissmallest? wm
Jill

e

ExampLE 13 Expressthefollowing numbersinthestandard form: \f\

() 5985.3 (i) 65,950
(i) 3,430,000 (iv) 70,040,000,000
SoLuUTION

(i) 5985.3 =5.9853 x 1000 = 5.9853 x 10°
(i) 65,950 = 6.595 x 10,000 = 6.595 x 10°
i) 3,430,000 = 3.43 x 1,000,000 = 3.43 x 10°
(i) 70,040,000,000 = 7.004 x 10,000,000,000 = 7.004 x 10%
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A point to remember isthat onelessthan thedigit count (number of digits) totheleft
of thedecimal pointinagiven number istheexponent of 10inthestandard form. Thus, in
70,040,000,000 thereisno decimal point shown; weassumeit to beat the (right) end.
From there, the count of the places (digits) totheleftis 11. The exponent of 10inthe
standard formis11—1=10.1n5985.3 thereare 4 digitsto theleft of the decimal point
and hencethe exponent of 10inthestandardformis4—1=3.

ExERrcISE 13.3

1. Writethefollowing numbersintheexpanded forms:
279404, 3006194, 2806196, 120719, 20068
2. Findthenumber from each of thefollowing expanded forms:
(@ 8x10*+ 6 x10° + 0x10? + 4x10" + 5x10°
(b) 4 x10° + 5x10° + 3x10? + 2x10°
(©) 3 x10*+ 7x10? + 5x10°
(d) 9 x10° + 2x10% + 3x10*
3. Expressthefollowing numbersin standard form:
(i) 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. Expressthenumber gppearing inthefollowing statementsin standard form.
(& Thedistance between Earth and Moon is 384,000,000 m.
(b) Speedof light in vacuum is 300,000,000 ns.
(c) Diameter of theEarthis1,27,56,000 m.
(d) Diameter of the Sunis1,400,000,000 m.
(e) Inagalaxy thereareon an average 100,000,000,000 stars.
() Theuniverseisestimated to be about 12,000,000,000 yearsold.

(9 Thedigtanceof the Sunfrom the centre of theMilky Way Galaxy isestimated to
be 300,000,000,000,000,000,000 m.

(h) 60,230,000,000,000,000,000,000 moleculesare contained in adrop of water
weighing 1.8gm.

(i) Theearth has1,353,000,000 cubic km of seawater.
() Thepopulation of Indiawasabout 1,027,000,000in March, 2001.
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WHAT HAVE WE DISCUSSED?

1. Verylargenumbersaredifficult to read, understand, compare and operate upon. To
make all these easi er, we use exponents, converting many of thelarge numbersina
shorter form.

2. Thefollowing areexponentia formsof somenumbers?
10,000 = 10* (read as 10 raised to 4)
243=35, 128=72".

Here, 10, 3and 2 arethe bases, whereas4, 5 and 7 are their respective exponents.

We also say, 10,000 isthe 4" power of 10, 243 isthe 5" power of 3, etc.
3. Numbersin exponential form obey certainlaws, whichare:

For any non-zero integersa and b and whole numbersmand n,

(@ amxa'=an*n

(b) a"+a"=a™", m>n

© @)"=am

(d) amx b= (ab)"

m

(e) a”+ b=

f a=1
(g) (_1)even number — 1

(_1 odd number — __ 1

olo




