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Laws of Exponents for Real Numbers

If we have a and b as the base and m and n as the exponents, then
mn_mm
1.a"xa =a

2. (E'“)" "

* Leta>0bea real number and n a positive integer.

Then Y& = b,ifb® =aandb > 0

1
Va=an
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Rationalizing the Denominator

Rationalize the denominator means to convert the denominator containing square root term into a rational number by
finding the equivalent fraction of the given fraction.

For which we can use the identities of the real numbers.
Example:
Rationalize the denominator of 7/(7- V3).

Solution:
We will use the identity (p +,/q)(p — /q) = p?> —q here.

7 THV3_7(1+43) 494743
7-v3 743 49-3 46
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- FInding Roots of a Positive Real Number X’ geometrically and mark it on the Number Line
To find \x geometrically

1. First of all, mark the distance x unit from point A on the line so that AB = x unit.

2. From B mark a point C with the distance of 1 unit, so that BC =

unit.
3. Take the midpoint of AC and mark it as O. Then take OC as the radius and draw a semicircle.

4. From the point B draw a perpendicular BD which intersects the semicircle at point D.

D

A——x—SB1C
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The length of BD = Vx.

To mark the position of Vx on the number line, we will take AC as the number line, with B as zero. So C is point 1 on the
number line.

Now we will take B as the centre and BD as the radius, and draw the arc on the number line at point E.

Now E i ¥x on the number line.
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Number Systems

Real Numbers
Introduction
‘W are familiar it the number systems such as
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Rations Numbrs
Ancmbar that s i the e © crcan b put i heform © hare p

an q are ntegess, quo s called a rationsl number
Rational numbers can be expressed n the decimal form as terminating decimals of non-termiating
recurring decimals,
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Irrational Numbers

“The square oot of & non-perfect square number i called anirrational number. An irational
‘umber i a non-terminating and non-ecurring decimal,

tat is, It caanoT be wAtten in e form % . whers o ard q are noth
Ategers and oz 0.

For sxcamps 2, {3, 6 s ivaviaral
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TSN NUNIDEr 88 & NON-NAMINAING NOR-fepeating decma.
Consider th following square roots of non-perfect square numbers (Irrational numbers).
7= 14142135 ..

o - 3.730508
& - 2.2360600

Al these are non-repeating, non-terminating decimals.
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Geometrical Representation of Irrational Numbers
Every rational number has a unigue position on the number line.

NEREEE NS TR RN I

But does every point o the number lie represent a rational number?
o verity lt s draw a number fine.

.
‘Consider a ¢ OAB such that

OA=1unit
AB= Lunit
2088 - 507

‘According to Pythagoras theorem,
o087 - 0n2 4 ap?
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With O as center, OB as radius,draw an ar cutting the rumber lne at P.
OF =GP = b
Hence point P raprasents 42 on the number (/2 is irrationsl)

= There are many points on the number e which are irrational.
Thus, we have learnt that every irational number can be represented on the number I
“This metho s recalled here through the diagram.

‘Accuracy of this representation depends on the accuracy of construction.
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Representing Real Numbers on the Number Line
To represent the real numbers on the number line we use the process of successive magnification in which we visualize the
numbers through a magnifying glass on the number line.

Example:
Mark 4.26 on the number line up to 4 decimal places.

Step 1: The number lies between 4 and 5, so we divide it into 10 equal parts. Now for the first decimal place, we will mark the

number between 4.2 and 4.3.

Step 2: Now we will divide it into 10 equal parts again. The second decimal place will be between 4.26 and 4.27.

Step 3: Now we will again divide it into 10 equal parts. The third decimal place will be between 4.262 and 4.263.

Step 4: By doing the same process again we will mark the point at 4.2626.




