5th Grace Math

Parent Clear Expectations Letter

This document is created to give parents and stuclents a better understanding of the math concepts,

material that is taught in the classroom.

Moclule T: Integer Exponents and Scientific Notation:

Builds on exponential notation with integer exponents ancdl transforming expressions in order to perform

operations inclucling numbers in scientific notation as well as jucdging the magnitucle of a number.

Integer Exponents

Words to Know:
Whole number — the numbers O,1,2,3,4,5, on the number
line
Integer -the numbers..,-3,-2,-1,0,1,2,3,...

Base - the number being raised to a power (or exponent)

on the number line

Exponent - the number of times a number is to be used as a
factor in a multiplication expression

Power- another name for exponent

Squaring a number- multiplying a number by itself; raising a
number to the second power

Cubing a number- multiplying a number by itself 3 times;

raising a number to the third power

Exponential notation- a method that allows the
representation of numbers in shorter form that aidls in
2x2x2=72¢

So, 27 is consiclered exponential notation. The base of

mathematical calculations. (Example: § =

the exponential notation is 2 ancl the exponent (or power)
is 3
Reciprocal- a multiplicative inverse; the reciprocal of a

number is the result when you divide a 1 by that number
(example: 5 is the reciprocal of 2 because 1+ 2 = —)

Expanded form of a decimal- shows how much each
cligit is worth and that the number is the total of those
values added together (Example: 432.56 written in
expancled form is

(4 X 109D +(3 X710 +(2 xX10° +(5 X107 +(6
X 1072)

Focus Area Topic: Students will learn the precise cefinition of exponential notation and how to use

this definition to prove the properties of exponents.

Digits Power of 10

No3 Lo
5.3266 x 10"

N
5326.6 =

6 x 6 means 6? which is read as

2 x 2 x 2 means 23 which is read as

Exponent (index or power)

6x6xQ

Base {
Shorthand way Normal represenatation
of representation (Base multiplied exponent

number of times)
[} ”
6 squared

[13 ”
2 cubed

It is important to use parentheses when writing numbers with a

negative or fractional base in

(-5)Y=

("‘2)(7‘\ 5) ‘; 25

. o



Laws of Exponents

Properties of Exponents

Power Rule

Power of a
Product

(am)* = P

Zero Exponent

no = 1 whennz0

. Negative Rule

n'x - i h =
- W ennz0
n

Quotient

kY
(n)x = l_whenm#O
m m*

Exponent of 1




[Procluct Rule: Bases are the same, keep the base

ancl acld the exponents.

Kew 2 Koo R Rk = R
w
5 of them

Quotient Rule: If bases are the same, keep the

base and subtract the exponents.

Quotient Law or Quotient Rule:

‘x” — xlil : xll — L=="r
X
54
Example: =—=5*+5*=5%°=5" =35
5
5 4 . . . 5
Prooft: — = X XX = 5
5 XXX



IPower to a Power Rule: A power raise to a

power — multiplied by another power.

How to Expand Power of Power

4 The Power of “4” outside the
2 brackets, tells us to multiply

out what is contained in the
brackets four times.

(23)% =2% x2°%x 2% x 2°
\ﬁ_l \_'_l

Multiply four lots of what is in the brackets

Now apply the “Add Rule” for Multiplication

= 93434343 _ 912/




Zero Exponent Rule:
Any number raise to the zero power is 1.

Power of Zere Exponent
22  2x2x2 _8_1\/
— 8— —

23 T 2x2x2

3

23
We have two correct answers, but they are different to
each other. This means that the following must be true:

2° =1

Dividing with Exponents

- To divide powers of the same base, keep
the base and subtract the exponents.

71() .512 710 512

_ 76 i4

7°-5"
= 71()—6 . il:__l = 7—1 .58

/ \ Keep 5,

subtract 12-4

Keep 7,
subtract 10-6




Negative Exponents RULE
=M
a™- In
- |

A Negative exponent means we have to
re-write our Power term as a 1/ Fraction.

Negative Exponents are Positive Fractions.

| Note “a" cannot be zero, because 1/0 is not possible . |

Negative Exponents = Full Story

Due to the way flipped over fractions called “Reciprocals” work:
An item in the TOP with a Negative Index Power moves to the )
BOTTOM , where it becomes a POSITIVE Index Power.

An item in the BOTTOM with a Negative Index Power moves to )

the TOP, where it becomes a POSITIVE Index Power.

52=1/52 =1/25 but 1/52 =52%/1 =25

Cg_j _ 5 /| |p22 _ 22x 32

23 2
3% _4x9-36Y




@ Division Properties of Exponents

A quotient of powers with the same base
can be found by writing the powers in a
factored form and dividing out common
factors.

33 _ B3-3:8:.3-3
3* B-3-3
Notice the relationship between the

exponents in the original quotient and the
exponent in the final answer: 5 - 3 = 2.

= 3.3 = 3?
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@ Division Properties of Exponents

Check It Out! Example 2

Simplify (3.3 x 105) (3 x 108) and write the
answer in scientific notation.

6
(3.3~ 10) + (3x108)= ks 12_
o 3x10
= 3'3;12 Write as a product of quotients.
310 Simplify each quotient.
=1.1x105-8 Simplify the exponent.
~1.1x102 Write 1111 ir; bsc;’entific notation
=11x10"1 x 1072 e e i
=11 - e second two terms have
~11x10°12 the same base, so add the
a exponents.
=11x1073 Simplify the exponent.

Holt Algebra 1 Copyright © by Holt, Rinehart and Winston. All Rights Reserved.



