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CXpones and P

Chapter 11

11.1 Introduction

Do you know?

Mass of earth is 5,970,000,000,000, 000, 000, 000, 000 kg. We have

already learnt in earlier class how to write such large numbers more exponent
conveniently using exponents, as, 5.97 x 102 kg.

We read 10% as 10 raised to the power 24. '
We know 2°=2x2x2x2x2 10
and 2M =2 x2x2x2x..%2x2.. (mtimes)

Let us now find what is 2 ? is equal to? -
base

11.2 Powers with Negative Exponents Wessay:
You know that, 10?2 =10x 10=100 10 raised to the power 24
10'=10= @
10
10
0_1—
10°=1= 10 Exponent is a
107'=2 negative integer
Continuing the above pattern we get, 10 ™" = %
Similarly o2-L.po-Lul_L_L
10 10 10 100 10
o= L o=t oL o L
100 100 10 1000 10°

What is 10 equal to?
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Now consider the following.

The previous number is
3* =3x3x3=27

divided by the base 3.

32=3x3=
3'=3 =2
3
3
¥ =1==
3
So looking at the above pattern, we say
37 =1+3=l
3
3_2 =l+3=L=i2
3 3x3 3

LU N U )
3?2 32 3 3?
You can now find the value of 22in a similar manner.

3 -3

10_2 =# or 102 = 101_2
We have, 107 =L3 or 10° = L -
10 10
1 1
-2 _ 2 _
3 —? or 3 —37

. a1 . o
n gencral, we can sa al Ior any non-ZCro mteger a, a =——,WNhErc m 1S a positive miecger.
I al y that for any t "= — wh tive int

a

a~" is the multiplicative inverse of a™.

TRY THESE
Find the multiplicative inverse of the following.
@ 2™ () 107 (i) 77 iv) 5° (v) 107

We lkearnt how to write numbers like 1425 in expanded form using exponents as
1x10* +4x10* +2x10" +5%10°.
Let us see how to express 1425.36 in expanded form in a similar way.

We have 1425.36=1x1000+4x100+2x10+5x1+%+L

100
=1x10° +4x10* +2x10+5x1+3%10* + 6x1072

10_1 =_.1_._ 10_2 :...L:__L
10° 102 100
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TRY THESE
Expand the following numbers using exponents.
@i 1025.63 (i) 1256.249

11.3 Laws of Exponents
We have learnt that for any non-zero integer a, a” Xa" = a™", where m and » are natural
numbers. Does this law also hold if the exponents are negative? Let us explore.

m 1 .
@i  Weknow that 27 =i3 and 272 =L2 [ a =a—mfor any non — zero mteger a J
2 2
- - 1 1 1 1 -
Therefore, 27° x272 =?x2—2= TR =95
(i)  Take (-3)™* x(-3)" J\
(=3)* x(=3)" = : :l)’)4 » : ;)3 —5 is the sum of two exponents — 3 and — 2

1 1
e G

-2)+4=2
(iii)y Now consider 572 x5* \—(\)/7 In Class VII, you have learnt
1 54 that for any non-zero integer a,
-2 -
5 X54=—2X54=—2=542=5(2) am o
5 5 —=qa"™", where m and n are
a
(v)  Now consider (=5)* x(=5)° natural numbers and m > n.
- 1 (-5)* 1
— 4 X —5 2 =—-X —5 2 = =
Lo

1 =(-5® % 4+2=-2

RS
In general, we can say that for any non-zero integer a,
a™xa" =a™", where m and n are integers.

TRY THESE
Simplify and write in exponential form.
Q) 2*x2™ G p’xp™ (i) 3*x37°x3°

On the same lines you can verify the following laws of exponents, where a and b are non-zero
integers and m, n are any integers.

These laws you

a" have studied in
@ —=a™" @ (@")'=a™ (iii)) a" xb™ =(ab)" Class VII for
positive exponents
.. a (aY 0 only.
V) —=|— v) a =1
@iv) o ( > ) )

Let us solve some examples using the above Laws of Exponents.
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Example 1: Find the value of

. _ . 1

(1) 2 } (11) 37

Solution:

: a1 1 .. 1 ) B

(1) 2 —2—3—§ (11) 37=3 =3%x3=9

Example 2: Simplify

@ (4’ x(-H™ (i) 2°+2°

Solution:

() (XA = (0 =(A) = (@"xa" =a™,a " =)
-4) a

(11) 25 +2—6 — 25—(—6) — 211 (am +an — am—n)
Example 3: Express 4~ as a power with the base 2.

Solution: We have, 4 =2x2 =22
Therefore, (4)~ = (2x2)™ =(22)° =22Y =2%  [(@") =a™]

Example 4: Simplify and write the answer in the exponential form.

B @ +2°)x2” ) (—4)°x(5) x(-5"

N | 3 . e 2 4

(iii) §X(3) (iv) (=3 x(3)

Solution:

@) (@°+28)’x27° = 7)Y x27° =27 )Y x275 =27155 =0 =%
@) (47 x(5)°x(=5)7 =[(-4)x5x(-5)] =[100]" =$

[using the lawa™ xb™ = (ab)",a™ =—]
a

(i) %x(3)‘3 =2i3><(3)-3 —23x37 =(2x3)? =6 =61_3
4 4 4
(@iv) (—3)4x(§) =(—1><3)“><§—4=(—1)“><3“><§—4

=(-1)*x5* =5 [(-D)*x1]
Example 5: Find m so that (-3)™"' % (-3)° = (-3)’

Solution: (=3)™"'x(=3)° = (-3)’
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15}
87'x53

= Gi) (57'x27 6™
5. Find the value of m for which 5™ +573% = 5°,

6. Evaluate (i) {(%)_ _ (% ]_ } G ( % )—7 y ( % )_4

197

Gv) 37 +47 +57

4. Evaluate (i)

7. Simplify
. 25xt™ .. 37 %1077 x125
1) —(r#0 11
® 5‘3x10xt‘8( ) @) 57%x67°

11.4 Use of Exponents to Express Small Numbers in Standard Form
Observe the following facts.

The distance from the Earth to the Sun is 149,600,000,000 m.

The speed of light is 300,000,000 m/sec.

Thickness of Class VII Mathematics book is 20 mm.

The average diameter of a Red Blood Cell is 0.000007 mm.

The thickness of human hair is in the range of 0.005 cm to 0.01 cm.
The distance of moon from the Earth is 384, 467, 000 m (approx).

The size of a plant cell is 0.00001275 m.

Average radius of the Sun is 695000 km.

9. Mass of propellant in a space shuttle solid rocket booster is 503600 kg.
10.

PNANR W=

Thickness of a piece of paper is 0.0016 cm.
11.  Diameter of a wire on a computer chip is 0.000003 m.
12.  The height of Mount Everest is 8848 m.

Observe that there are few numbers which we can read like 2 cm, 8848 m, 6, 95, 000 km. There
are some large numbers like 150,000,000,000 m and some very small numbers like

0.000007 m.

Identify very large and very small numbers from the abowe facts and write them in the adjacent
table:

Very large numbesis

Very small numbers

150,000,000,000 m

0.000007 m

We have learnt how to express very large numbers in standard form in the previous class.

For example: 150,000,000,000 = 1.5 x 10"

Now, let us try to express 0.000007 m in standard form.

The Jammu and Kashmir State Board of Education







A Textbook of Mathematics for Class VIII 199

Distance between Sun and Earth = 1.496 x 10"'m
Distance between Earth and Moon = 3.84 x 10®m
Distance between Sun and Moon = 1.496 x 10'! —3.84 x 10°®
=1.496 x 1000 x 10® —3.84 x 10°®

= (1496 —3.84) x 10°* m = 1492.16 x 10* m

Example 8: Express the following numbers in standard form.

() 0.000035 (i) 4050000

Solution:

(i) 0.000035=3.5x 10"’ (ii) 4050000 = 4.05 x 10°¢

Example 9: Express the following numbers in usual form.

(i) 3.52x10° (i) 7.54 x 10 ~* (i) 3x 10’

Solution:

@) 3.52x10°=3.52 x 100000 = 352000 Again we need to convert
. _a_ 154 754 numbers in standard form

(i) 7.54x107" = 10° 10000 0.000754 into a numbers with the

3 3 same exponents.

(i) 3x107° = = 0.00003

10° 100000

Exercise 11.2

1. Express the following numbers in standard form.
(1 0.0000000000085 (i) 0.00000000000942
(ii1) 6020000000000000 (iv) 0.00000000837
(v) 31860000000

2. Express the following numbers in usual form.
@ 3.02x10°° () 4.5x10* (i) 3x107®
@iv) 1.0001 x 10°  (v) 5.8x10" (vi) 3.61492 x 10°
3. Express the number appearing in the following statements in standard form.
(i) 1 micron is equal to m.
1000000

(i) Charge of an electron is 0.000,000,000,000,000,000,16 coulomb.
(iii) Size of a bacteria is 0.0000005 m

(iv) Size of a plant cell is 0.00001275 m

(v) Thickness of a thick paper is 0.07 mm
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4, In a stack there are books each of thickness 20mm and 5 paper sheets each of thickness
0.016 mm. What is the total thickness of the stack.

MISCELLANEOUS EXERCISE 11:

Example 1: Write in expanded form using exponents
(i) 2030.00201 (i) 1002.01002

2m-1 -2 3
Example 2: Find ‘m’ so that _—2 + i = i __2
3 3 9y 3

e 3Y? (3YT (3Y (3Y°
Example 3: Simplify (4] (4] + [4) [4)
Example 4: Write in standard form
(i) 0.0007 x 103 (ii) 4235.678
Example 5: The diameter of a space is 2.25 x10°® meters and diameter of another sphere is

1.5 x 10* meters. Find the ratio of the two diameters. How many times the diameter of the first is
greater than the diameter of second sphere?
Example 6: Add 2.203 x 1027+ 3.312x 10*
Example 7: Subtract 1.002 x 10°—2.34 x 107
7x107* +6x107° + (2.6) x10~°
1072 +2x107% +(1.Dx107*
Example 9: Fill in the blanks

Example 8: Simplify

) a™+a” =

(i) (@) =

(iii) {(%]_ +%} +(-1)?

(iv) 5° =5 +5%? - 5=
(v) 0.0000423 =4.23 x 10—
Example 10: Simplify

2
(i) [%] —(—4)? (i) 3 +3%)x37? (ii) 1° +2' +3?
a 0 -2 -2 -3 1 N 1 N
(iv) "+27° +3 (v) (1) _(E] +[§)
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