2

Indices

-

term.

>~

By studying this chapter you can get a good understanding of,

* introducing the powers of which the base is an
algebraic term.

X  expanding the powers of which the base is an algebraic

*  finding by substitution the value of a power, the base of
which is an algebraic term.

grand mothers

U J

Generation My family Number
Me %’;? 20

NS 1
Parents %/ g@ 2
Grand fathers % %@, é‘“ 3 )
and grand mothers ) N //@ T ) 2
Great grand fathers and = 5
=5 €

Great grand mothers 5 @ % & % ¢ % ) 2
Great Great grand
fathers and Great Great ‘? ?

@.1 Do you remember what you have learned

)

You have studied indices in Grade six. Recollect how you wrote a
number in the index form and how you expanded a power. Again let
us revise how it should be when we write a number as a power of a
given number and how the base should be when we write a given
number as a power of a given index.
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Base

f

Power

Index

Let us now engage in the following activity.

| Activity 4.1

)

Fill in the blanks of the table given below.

Power

Base

Index

Value

1’
12°

.....

.....

ooooo

.....

.....

-----

.....

-----

.....

.....

2x2x2=28

...........................
---------------------------
...........................

---------------------------

...........................

[ Activity 4. 2

)

Copy the following exercise in your exercise book and write suitable

values in the circles and in the squares.

@
Example ;-2 x2x2x2= 5
O
(i)6><6=|:| (iV)4><4><4><4=|:|
O O
(ii)2x2x2x2= L1 (v) 9x9= L]
O

(i) 12x12x12= D
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(Exercise 4.1 )

(1

2)

3)

4)

)

(6)

Write the numbers given below as products of prime factors
and write down the relevant power.

(1) 16, as apower of 2

(11) 27, as a power of 3

(111) 125, as a power of 5

Express the following numbers as powers.
(1) 16, as a power of 4

(11) 64, as a power of 8

(i11) 216, as a power of 6

(iv) 1000, as a power of 10

What should be the base when 81 is written as a power of which
the index is 4?

What should be the base when 32 is written as a power of which
theindex 1s 5?

(1) What should be the base, when 36 is written as a power of
which the index is 2?

(ii) Write down the power 7'’in the expanded form.

(iii) Write down as a power the value of4'x 4°.

(iv) Express 180 asaproduct of powers of prime numbers.

(v) Findthevalueof 5x6’x 10",

(vi) Findthe value of 5°x 8°x 3’

Agasthi is 3 years old and his elder brother is three times as old as
he. Agasthi's father's age is 2 years greater than ten times the age
of Agasthi. Express the ages of Agasthi's elder brother and his
father, as powers.

(4.2 Powers with bases in algebraic symbols )

We have already studied powers with the base as numerical values. In
this section we also study powers with base as algebraic symbols.
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You will be able to get a good understanding of the above mentioned,
when you observe the examples shown below.

[ Example 1 ]

2x2x2=2°

3x3x3x3=3"

Let'a'be anon - zero algebraic variable (a # 0) (unknown value).
Thenaxaxa=a’

. 4
Wecanwriteaxaxaxa=a
Here a' is a power with the base "a" and index 4.

[ Example 2 ]

Consider the statement, "when the age of a son is multiplied by itself
the age of his father can be obtained".
Here as the age of the sonis not given, let us assume it as an unknown
term'y'.
Then the father'sage =yxy

and the answeris y’.

From the above examples, it is clear that, when an algebraic symbol

A power can be expressed not only as a power with the base as a
numerical term but also as a power with the base as an algebric
symbol.

[ Example 3 ]

Shown below are some expressions written in the expanded form.
Study how these are expressed as products of powers.

(i) 2x2 xx =2 xx=2x

(ii) 3x3 xaxa =3xa =34d

(iii) xx x x x x y xy =x'x)y =x"y’

(iv) px px2x 2 xq =p'x2°xq =2'p'q

(e DARItios 2X mX n =2 X242 x m x mxn=23m’n



| Activity 4.3 ]
Fill in the blanks in this table.

(1) 2x 2x x 22 x x| .
m) 3Ixxx x | ... 3x°
(i)

(iii) ... 2 x |

v) xx xx xxy | ... | ..

(V) S5x S5x txxxt | ... 5 tx

[ Exercise 4.2 ]

(1) Write as a power:
ax ax ax a.
(2) Write in the expanded form.
() a” () o x b (i) ¥ x y*'x 3 (iv) ¥’
v) 2d (vi)x'g (viya’ b’ ¢’ (viii) ¢ d’

(3) Write as product of powers.
(i)4x a’xb’ (i)ax ax bx bx bx ¢x ¢cx ¢

(iii)xx xx5 x5

( 4.3 Finding the value of a power by substitution )

By substituting different values to the variables of algebraic
expressions with powers, the relevant answers can be obtained.
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[ Example 4 ]

In the algebraic expression 4a’; if a = 3, its value can be obtained as
follows.

Ax a’=4x a x a
=4x 3x 3
=36

4a =36

| Example 5 ]

Letus find the value of the expressionx’y’, ifx=2andy=3.
x'y? = xxy’
= XX XX XX PXY
=2 x2x2x3x3
=8x9
=2

[ Example 6 ]

Letus find the value of the expression 5x’y’,if x= 3 and
y=4
5x3y2:5><x3xy2
=SXXXXXXXYXY
=5x3x3x3x4x4
=5x27x16
=2F69
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| Activity 4.4 |

Complete the given table by substituting the values.
x=2andy=3

Expression | Substitution | EXpression in the Value
expanded form

x'y’ 2'%3? 2x2x2x3x3 | ...

3x’y’ 3x2°x3 L

-----

10xy | ... | ..

2(xp)° | . S

2 _2

4x"y" | .l

-----

500y | e

[ Exercise 4. 3 ]

(1)  Findthe values of the terms given below by substituting a = 3.
()3a (i) & (i) 84 (Gv) Zd"  (v) 34

(2) Find the values of the terms given below by taking x = 1 and
y =2
()3 y (i) 2v' (i) &) (v) Iy (v) B

(3) Find the values of the terms given below by taking
a=2, b=3, c=4.
(i) 2a’be (ii) 3a’bc (iii) I ab’c (iv)abe® (v)3a” bc
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* The procedure of repeated multiplication by the same number
can be written in index form.

Index

<4— Power

Base

X [t is posible to write a power with the base as an algebraic
symbol.

* The use of the multiplication symbol is not required when we
write as a product, numbers in the index form of algebraic
terms in the index form.

Example:- 3’ x a’ = 3*a’

* We can find the values of powers with bases as algebraic
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