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1. These very large numbers are difficult to read, understand and compare. To make these numbers easy to
read, understand and compare, we use exponents.
2. 10,000 =10x 10 x 10 x 10 = 10" read as 10 raised to the power of 4 i
3. 100=10x10=10%read as ‘10 squared’ _
3 ) =———exponent
4. 1000=10x10x10 =10 read as ‘10 cubed’ 2 — e
5. a X a = a? (read as ‘a squared’)
6. a x ax a = a(readas‘acubed) exponential form
7. a X a X a X a = a* (read as araised to the power 4)
22 =4 210 = 1024 4* = 256 7% =49
2’ =8 3 =19 45 = 1024 73 =343
=15 5% =20 52 =25 8% = 64
25 =132 3*=81 53 =125 83 =512
2% = 64 35 =243 5* = 525 92 =81
27 = 128 36 =729 6% = 36 93 =729
28 =256 42 = 16 6% =216 10%2 = 100
2% =512 43 = 64 6* = 1296 103 = 1000
'RY THESE

(i) Express 729 as a power of 3
Sol: 729=3x3%x3X3IX3%x3=35
(ii) Express 128 as a power of 2
Sol: 128=2X2X2X2X2X2Xx 2\
(iii) Express 343 as a power of 7
Sol: 343=7x7x7=73
Example 1: Express 256 as a power 2.
Sol: 256 =2%X2X2%X2X2%x2%x2%x2=2"
Example 2:Which one is greater 2° or 3% ?
Sol: 2°=2x2x2=8and3’=3x3=9.
Since9>8
So, 3%is greater than 23
Example3 : Which one is greater 8% or 28?
Sol: 82=8x8=064%

28 =2 X2%x2%2%2%2%2%2 =256
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Example 4: Expand a3b?,a? b3, b%*a3, b3a?. Are they all same?
Sol: @®b*=a®>xb =axaxaxbxb
=X =axXaxbxbxhb
Pra¥=pxa =bxbxexaxa
Bal=bX%a’=bxbXbXaXa
a*b? =b%a® and a*b? = b3a?
Example 5: Express the following numbers as a product of powers of prime factors:
(i) 72=2%x2x%x2%x 3x%x3 =23%x3?
(i) 432 =2%x2%x2%x2%x3%x3%x3 =24x33
(iii) 1000 = 2x2x2x5x 5 x5 = 23 x 53
(iv) 16,000 =16 x 1000 =16 x 10 x 10 x 10
= ZxZx2x2xIx5xIx5x2x5=2"x53
Example 6: Work out (1)%, (-1)3, (- 1%, (-10)3, (- 5)*%.
Sol: (1)5=1x1x1x1x1=1
CDE=(C-DxCEDx(-D)=1x(-1)=—-1

CDAF=(DXEDXx(EDXx(FD=adxl1=1

(-10)3 = (—10) x (—10) x (—10) =100 x (—10) = —1000

(-5)* = (—=5) X (—5) Xy 5WRY—5) = 25 x 25 = 625

(i) 19ny number  _ 1
(ii) (_1)even number _ 1

(iii) (_1)odd number _ -1

ExeErcise 11.1

1. Find the value of:

(i) 26=2x2x2%x2x2Xx2=8x8=064
(ii) 93=m><9=81><9=729

(iii) 112 =11 x 11 = 121

(iv) 5* =5x5%x5x5=25x%x25 =625

2. Express the following in exponential form:

(i) 6 X6 x6x6=06*

(i) t x t=1t?
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(fii) b x b x b x b= b*
(i) BxExTRT % 7=5x7 512
() 2% 2xaxa=22x%xa* | 256
Waxaxaxcxcxcecxcexd=a>xctxd | 128
3. Express each of the following numbers using exponential notation: gg ;
() 512 =2X2X2X2X2X2x2%x2x2=2° (16 7
(ii) 343=7x7x7 =73
(iii) 729 =3x3x3x3x3x3=23°
(iv) 3125=5X5X5x5%5 =5
4. Identify the greater number, wherever possible, in each of the following?
() 4% or 3*
Sol:4® =4x4x4=16x4 =64
B =3x3xIxF=9%x9=81
~ 3% is greater than 43 (3* > 43)
(ii) 53 or 3%
Sok 5 =5 xX5xX5=25X%5= 125
3°=3x3%x3x3%x3=9%x9x%x3=81x3=243
=~ 3% is greater than 5% (3° > 5%)
(iii) 28 or 82
Sol: 28=2X2X%X2X2%X2%2%2%x2=16%16 =256
82 =8x8=064
=~ 28 is greater than 8%(2% > 82)
(iv)1002 or 2100
Sol: 100% = 100 x 100 = 10,000
2U0 — I 2R ZKD .. % 2(10D timey)
=2X2X2X2...X2(14times) X2 X2 X2X2...X2(86 times)

=16384X2X2X2X2..X2(86times)
2100

729 3125
625
125

25

343
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is greater than100?
(v) 21%r 102
Sol: 210 =2x2x2Xx2%x2XAMN2x2x2=32x32=1024
102 =10 x 10 = 100
=~ 21% s greater than 102
5. Express each of the following as product of powers of their prime factors:

648 _—— .lBa0
| 648 540
394 405 2| 540

81 45

27 15 225
9

75

3600
1800
900
450

() 648 = 2x2%x2x3x3x3x3=2%x3"
(ii) 405 =3%x3%x3x3x5=3%*x5
(iii) 540 =2x2x3x3x3x5=22x3%x5
(iv) 3,600 =36 x 100 = 6 X 6 X 10 X 10
=2XBNZXBRIRERIKSE 3 1 5 :L
=2X2X2X2X3x3x5x5=2%x3%x5? 1 1 1

GAWwWwwWww

WWWWNNN

CWWWNN
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QOO WWNNNN

6. Simplify:

i) 2x10°=2x10x%x10x 10 =2 x 1000 = 2000
)

(i) 72x22=7x7x2x2=49%x 4 =196

(iii) 23 x5=2%x2%x2x5=8x%x5=40

(iv) 3x4*=3Xx4x4x4x4=3x%256="768
() 0x102=0x%100=0
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(wi) 52%x33 =5x5x3%x3x3=25x27 =675
(Wii) 24 x32=2x2x2%X2%X3%X3=16X%9 = 144
(viii) 3% x 10* = 9 x 10000 = 90000

7. Simplify:

(i) (42 =(-49)x(-4)x(-4) =16 x(—4) = —64

() (=3)x (-2)* = (=3)x (=2) X (=2) X (=2) = (-3) x (-8) = 24
(iii) (—3)% x (=5)% = (=3) X (=3) x (=5) x (=5) =9 x 25 = 225

(iv) (—2)3 x (—10)® = (—8) x (—1000) = 8000

8. Compare the following numbers:
() 2.7 x 10'?; 1.5 x 108

Sol: 2.7 x 10 = 2.7 x 10* x 10% = 2.7 x 10000 x 10® = 27000 x 108
27000 x 108 > 1.5 x 108
. 2.7 x 1012 > 15 x 108
(iH4 x 10'%; 3 x 1017
Sol:3 x 1017 =3 x 103 x 101 = 3000 x 10*
3000 x 10 > 4 x 1014
£ 8 x 10Y »4 x 10
LAWS OF EXPONENTS

Multiplying Powers with the Same Base
@22 X2 ==ZX2ZX2XZIXZ=2° =77
(@) (=3)* x (=3)* = (=3) X (=3) X (=3).X(=3) x (=3) x (=3) x (=3) = (=3)7 = (-3)***

[ For any non-zero integera, where m and n are whole numbers ]

am X aTl — am+n

TrY THESE

Simplify and write in exponential form

(i) 2*x2% =27 =2°

(ii) p3 X pZ — p3+2 — p5

(fi) 4% x 42 = 4°%2 =45

(i‘D) a3 X aZ X a7 — a3+2+7 — a12

(i‘l]) 53 X 57 X 512 — 53+7+12 — 522

(17) (_4)100 X (_4_)20 - (_4)100+20 — (_4)120

Dividing Powers with the Same Base
37 3X3x3x3%3x%x3x3

(i)37+34=¥— =33=37"*
56 5x5X5X%x5X5%5
()5 =5 === = 5% = 5672

For any non-zero integer a, where m and n are whole numbers

am =08 an — am—n
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TrRY THESE

Simplify and write in exponential form:

@ ===

(i0) 108 ~10* = 108* = 10*

(ti) 911 297 =917 = g%

(iv) 20" + 2013 = 2015713 = 202

(v) 713 + 710 = 713-10 _ 73

Taking Power of a Power

(D) (23)2 = 23 x 23 = 23+3 = 26 = 3x2

(ll) (32)4 — 32 X 32 X 32 X 32 — 32+2+2+2 — 38 — 32)(4-

For any non-zero integer ‘a’, where ‘m’ and ‘n’ are whole numbers

(am)n — aan

TrY THESE

Simplify and write the answer in exponential form:

(i) (61)* = 62%* = 68

(i)(22)100 = 22x100 _ 200

(i)(75°)2 — 750x2 _ 7100

(i)(5%)7 = 53%7 = 521

Example 7: Can you tell which one is greatér(5%)/x 3 or (52)3 ?

Sol: (%) x3=5X5%x3=25x3=29
(52)3 =523 =56 =5 x5x5Xx5%X5x%x5=25x%25x25=625x25= 15625
L(5%P > (5%)x 3

Multiplying Powers with'the Same Exponents

(2% =2X2XxDx(BXIXI)=2xXNPX2Z XX (Z2%3)

=(@2x3)3=6°
(ia*xb*=(axaxaxa)x(bxbxbxb)
=(axb)x(axb)x(axb)x(axb)

= (a x b)* = (ab)*

For any non-zero integer ‘a’, where ‘m’ is any whole number
a™ xb™ = (ax b)™

TryYy THESE

Put into another form using a™ x b™ = (ab)"]
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@) 4° 2 2* = (4% 2P =87

(ii) 2% x b® = (2 x b)® = (2b)°

(iii) a? x t? = (a X t)? = (at)?

(iv) 5% x (=2)% = (5 x —2)¢ = (—10)°

W) (=2)*x (=3)* = (-2 x =3)* = 6*

Example 8: Express the following terms in the exponential form:
(2 x3)5=25x35

(iD2a)* = (2 xa)* =2*xa*

({iD)(—4m)® = (4 x m)® = (—4)3 xm3

Dividing Powers with the Same Exponents

L 2* ZwZxIx?2 2 2 2 2 ¢
1)—=—=—><—><—><——(—)
347 3x3x3x3 3737373

(ii)a3_a><a><a_axaxa_(a)3
b3 bxbxb b b b~ \b

For any non-zero integers ‘a’and ‘b’ where ‘m’ is any whole number

a® .’
m_. pm _ o
a™+b _bm_(b)
TRY THESE
a\m
Put into another form using a™ + b™ = (E)
4 5
45 35 = (=
©4+3°=(3)
2 5
V25 - p5 = (2
(ii)2>+b (b)

(iii) (-2)3 + b3 = (_—2)

(iv) p* +q* = (5)4

@5+ (20 = ()
Example 9: Expand.:

3\t 3% 3x3x3x3

@ (E) 54 5x5x5x5

D5 (X (=) X (—4) X (—4) X (—4)
(”)(7) T T TXTXTXT X7
Numbers with exponent zero

35 3%x3x3x3x3
35 3x3x3%3x3

37 =1

30=1
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For any non — zero integer a, a*=1
Example 10: Write exponential form for 8 x 8 x 8 x 8 taking base as 2.
Sol:8 x 8 x 8 x §=8*
= (23)4 — 23><4 = 212 (am)n — amn

Example 11:Simplify and write the answer in the exponential form.

s 73 L

@ (5)x35=3"2x3"
— 35 % 35 = 35+5 — 310 — =g T g a” =g

(i) 2* R 2% % 5 =232 x 55

a™x b™ = (axb)™

=2#%5°=(2%5)P=10°
(i) (6% x 6*) + 6% = 62+* + 63
=6°+63
= 66—3 — 63
(i) [(2%)° % 3%] %58 = [2%%2 % 8% x 5°

= [22 % 3°] % 5°

={Z % 3)° % 5°
= 6° % §5°
= (6 x 5)¢ = 30°

(v) 8=2x2x2=23
83 +23 =(2%)% + 28
=P e P =703 =76
Example 12:Simplify:

12+ 93 % 4 (22%3)*x(3%)° x 27
63 x82x27 (2x3)3x(23)2x33

@

3 (22 %3 x 3% x2°
T 23 x 33 x23%X2 x 33

28 x 3% x 36 x 22
T 23 x33x26x33

28+2 X 34+6 210 X 310
T 0346 % 33+3 29 x 36

— 210—9 X 310—6 — 21 X 34—
=2X%x81 =162

({)2* x a® x 5a* =23 x5 xa® x a* =8 %5 x a®* =40ad"
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PxBtx?> 2x3tnp
9x42 = 32x(22)2

(iiQ)

21+ 5 34 D634
T T32x2%  24x32

=2 M 3 P =P B = A x0= 36

ExeErcise 11.2

1. Using laws of exponents, simplify and write the answer in exponential form:
1) a™ xa" =a™™" 6) a® =1 (a#0)
2) am i bm - ﬂ - am—n 7) 1anynumber =1
aTL
3) (a™)" =a™

4) am™ x b™ = (ax b)™

) 2=

pm b

8) (_1)even number _ 1

(_1)odd number _— —1

(i) 32 x 3% x 38 = 32+4+8 — 314
(i) 65 + 610 = 615710 = g5
(iii) & Xxa@* =a*2 =a"°

(iv) T*x 7= = 7542

(v) (5%)3 + 53 = 52%3 = 53 = 56 - §3,= 563 = 53

(vi) 2°5x5°=(2x5)°=10°

(vii) a* x b* = (a x b)* = (ab)*

(viii) (3%)3 = 34x3 = 312

(ix) (220 - 215) x 23 = 920-15 . 93 _ 95 3¢ 93 — 25+3 _ 28
(x) 8'+8%2 =82

2. Simplify and express each of the following in exponential form:

2 K3txd 2Ax3¥x22 PrIxzd

D353 " 3xr  ~ 3xz
5 4
R
31 x 25

(iD[(5%)3 x 5] = 57 = [5%*3 x 54] + 57
= [59 % 5% =57 = 55"* .57

— 510 = 57 — 510—7 — 53
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(iii) 25* + 53 = (52)* + 5% = 52%* + 53
=58_.53_-583_055

3x72x11% 3'x7?2x118

) X 1T ~ 3 x 7 x 113
= 72-1  118-3
=71 %115 = 7 x 115
37 37 37
) =1

3% x 33 34+3 37
(wi) 2°+3°+4°=1+1+1=3
(wiil) 2"%3" x4 =1x1x1=1
(iii) (3°+ 2 x5°=1+1)x1=2x1=2

 2xe* Pxd® 2Pxad
(lx) = =
P xg (2P Xed 2PXa?

=P e = 22"

a5
8 _ ,5-3 8
(x)<§>><a =a Xa

4% x a®h?
i) 45 x a>b?

— a% 5 x b3 2 = B3 HOAND
(xii) (2% x 2)2 = (23712 = (24)2. = 24X = 28
3. Say true or false and justify your answer:
() 10 x 10 = 100! - False
LHS = 1075 18* = 1™ =02
RHS = 100"*
LHS # RHS

(ii) 2% > 5% - False

LHS =2 =8
RHS =5° =35
LHS # RHS

(iii)23 x 32 = 6° > False
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[HS =23 =8x9 =72
RHS=65=MXMX6=36X36X6=1296><6=7776
LHS = RHS
(iv) 3°=1000° - True
3°=1 and 1000° =1
4. Express each of the following as a product of prime factors only in exponential form:

(D108 x 192 =27 x 3% % 26 X 3t =22%6 x 3%1 = 28 % 3* 2/ 108 2 322
2‘ 54 20 48
({270 =27x10=3%x3x3%x2x5=2%x33%x5 3720 327 g% 2| 64
39 =S 2[32
(iii)729 x 64 = 36 x 26 g% s— 9. g
2| 8
5. Simplify: 3737 2[4
PRt Yk 3 2

()

8 x7  (23)3x7

25)(2 X 73 210 X 73
T3 x 71 29 x 71

— 210—9x 73—1
= % 77
=2X%X49 =98

25x 52 xt® 52x5%xt8

() 103 x t* 2 x5 %t

52+2Xt8
=23><53><t4

5% x t8
T 23 x53 x4
54—3xt8—4~
=T
51 x t* 5t
- 23 8

35><105><25_35><(2><5)5><52

)57 65~ 5 x@x3)P

35 x 25 x 5% x 52
57 x25x%x35
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35 % 25 % 57
T 57 x25%x35
DECIMAL NUMBER SYSTEM
(i) 47561 =4 x 10000+ 7 x 1000 +5%x100+6x10+1
=4x10*4+7x%x10°+5x%x10%2+6x 101 +1x10°

(i) 104278 =1 x 100,000 + 0 x 10,000 + 4 x 1000 + 2 x 100+ 7 x 10 + 8 x 1
=1%x10°+0x10*+4x10% +2x 102+ 7 x 10 + 8 x 10°

TRY THESE
Expand by expressing powers of 10 in the exponential form:

(i) 172=1x100+7x10+2x1
=1x10%+7x 101 +2x10°

(ii) 5,643=5x1000+6x100+4x10+3x1
=5x%x10%+6x10*+ 4 x 10" + 3 x 10°

(iii) 56,439=5 x 10,000+ 6 x 1000+ 4 x 100 +3 x 10 +9 x.1
=5x10*+6x103+4x10%2+3 x10* +9 x10°

(iv) 1,76,428=1x1,00,000+7 x 100,000 + 6 x 10,000+ 4 x 1000 +2 x 100 + 8 x 10 +8 x 1
=1x%x10°+7x10*+ 6 x 10° + 4 x 1024+2'x 10 + 8 x 10°

EXPRESSING LARGE NUMBERS IN,THE STANDARD FORM

Any number can be expressed as a decimal number between 1.0 and 10.0 including 1.0 multiplied by a power

of 10. Such a form of a number.is called its standard form.

(i) 59 =59 %10 =% x 10!

(ii) 590 = 5.9 X 100 = 5.9 x 102

(iii) 5985 = 5.985 x 1000 = 5.985 x 103

(iv) The distance between Sun and Saturn is 1,433,500,000,000 m=1.4335x10" m
(v) The distance between Saturn and Uranus is 1,439,000,000,000 m=1.439x10" m
(vi) distance between Sun and Earth is 149, 600,000,000 m = 1.496 x 10*'m

EXAMPLE 13:Express the following numbers in the standard form:
() 5985.3 =5.9853 x 1000 = 5.9853 x 10°

(i) 65,950 = 6.595 x 10,000 = 6.595 x 10*

(iii) 3,430,000 = 3.43 x 1,000,000 = 3.43 x 10°

(iv) 70,040,000,000 = 7.004 x 10,000,000,000 = 7.004 x 10
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Exercise 11.3

1. Write the following numbers in the expanded forms:
(i) 279404 = 2 X 10° + 7 x 10* + 9 x 10° + 4 x 10% + 0 x 10" + 4 x 10°
(i) 3006194 =3 x 10°+0x 10° + 0 x 10* + 6 x 10> + 1 x 10° + 9 x 10" + 4 x 10°
(iii) 2806196 = 2 x 10° +8x 10° + 0 x 10* + 6 x 10> + 1 x 10° + 9 x 10" + 6 x 10°
(v)120719 == 1x 10° + 2 x 10* + 0 x 10° + 7 x 10* + 1 x 10" + 9 x 10°
(v) 20068 =2 x 10* + 0 x 10° + 0 x 10% + 6 X 10" + 8 x 10°
2. Find the number from each of the following expanded forms:
(a) 8 x10" + 6 x10° + 0x10° + 4x10" + 5x10°=86045
(b) 4 x10° +5x10° + 3x10° + 2x10°=405302
(c) 3 x10" + 7x10% + 5x10°=30705
(d) 9 x10° + 2x10% + 3x10'=900230
3. Express the following numbers in standard form:
(@) 5,00,00,000 =5 x 107
(i) 70,00,000 =7 x 10°
(iii) 3,18, 65, 00,000 = 3.1865 x 10°
(iv) 3,90,878 = 3.90878 x 10°
(v) 39087.8 = 3.90878 x 10*
(vi) 3908.78 = 3.90878 x 103
4. Express the number appearing in the following statements in standard form.
(a)The distance between Earth and Moon.is 384,000,000 m
So0l:3.84 x 108 m
(b)Speed of light in vacuum is-300,000,000 m/s.
Sol:3 x 108m/s
(c)Diameter of the Earth is 1,27,56,000 m
Sol: 1.2756 x 10’ m
(d)Diameter of the Sun is 1,400,000,000 m
Sol: 1.4 x 10°m
(e)In a galaxy there are on an average 100,000,000,000 stars.
Sol:1 x 1011
(f) The universe is estimated to be about 12,000,000,000 years old.
Sol: 1.2 x 101° years
(g) The distance of the Sun from the centre of the Milky Way Galaxy is estimated to be
300,000,000,000,000,000,000 m.
Sol: 3 x 102°m
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(h)60,230,000,000,000,000,000,000 molecules are contained in a drop of water weighing 1.8 gm.
S0l:6.023 X 10?2 molecules

(i) The earth has 1,353,000,000 cubic km of sea water.

Sol:1.353 x 10%cubik km or km?

(j) The population of India was about 1,027,000,000 in March, 2001.

Sol: 1.027 x 10°
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