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Unit 5 Day 1 and 2: Scientific Notation
'*}u‘m Ouestion: What are different ways | can write a number?

\. Forms of Numbers .
1. Brainstorm: What are at least 10 ways to write the number 167

1353 o0 e 4ed o

A~ [ - . <
%‘3 __@% \'\"\ &\)q 100 %“‘{

When you were first introduced to numbers, you were taught the numbers 1, 2, 3, 4, etc. (the natural
numbers). You kept learning about bigger and bigger numbers like 1,725 and 10,600,327, I'hen you
learned about decimals (numbers in between whole numbers) like 4.6 or 0.125. These numbers are

written in what is called standard form. S(andard form of a number uses place value to make sense
of how big (or small) the number is. Read ¢achrof-thefollowing numbers out loud.
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When you started to learn to multiply you learned other ways to write numbers. For instance 10 could be
written as 5-2 or 16 could be written as2-2-2-2. When we write numbers in a longer way that makes

. use of_yﬁs factors, this 1s called factored or expanded form. (If it 1s prime factors only, it 1s called
W actorization.) A‘x
%\
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i@u ' When a number had several of the same factors, you wrote it in a shortened way called exponential

form. The table below gives several numbers in their standard, expanded, prime factorization, and
exponential form.

Standard Form Expanded Prime Factorization | Exponential Form \
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a. Why is “Exponential Form™ called Exponential form? A Y
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When a number has no exponent, what exponent 1s implied? 4— “'

WX
@ . The number in front of the exponent 1s called \-:H/\ U ! (A 5 - PL
\

¢. Another name for a base with an exponent is a power.*
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2. Write the following expanded form numbers 1in exponential form and standard form.
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Exp Form: Tk ;)\ Exp Form: L‘l’ . LQ Exp. Form: ’DQ ¢ ) ‘I
Standard Form: L\LD Standard Form: | Qg \L‘}Ll Standard Form: Q | \\ | ) L0 f():)

*The button on the calculator that lets you do exponents other than 2 i 1s a.k.a. Q:L( 'd LT

3. (1ve the base(s) and then write the following in expanded and standard form.

a. 577 b. ;-1];1 c. 7°-10°
Base: - Base: Base: ] av\d | O
A |
Expanded: Expanded: Expanded: 1010
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At this point, your calculators should be giving you some crazy looking number that still has a small 10 used

in 1t. It we type it in the yellow algebra 1 calculator it says ! : KQQS U VA _
which 1s still weird because of the _E . These numbers are called scientific notatlon 801ent1ﬁc
notation 1s a way of writing really large or really small numbers that always uses 10 as the base.
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o The X is meaning multiply. (It is the only time you should use an X to mean multiply!)

e 1S an mteger(po‘%\ \ € QLDQ%@{ \\|@ \/\]Y\Dm# )

I'he E found in calculators is taking the place of X [D

Why can’t we just use standard form?
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How long is a light year?
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e One light year 1’s 5 879 X 1012\1';’]1168 or one light year is 5,879,000,000,000 miles.
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Which is easier to say? Which is easier to write?

(For our video later, keep in mind Hubble has sent us images from 13.2 billion light years
away. )

How long is a string? (From Stephen Hawking’s String Theory and Quantum Physics)

S Q00
@ 1% 107 ppkters or 0. 00o0o000000ooooooooooooooooooooooo1 meters.

Which is easier to say‘? Wthh 1S easier to write?
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I. Fill in the table using a calculator 1f necessary.

g Scientific 2.75 x 10° 275x 108 | 275 x 102 | 2.75 x 103 2.75 % 10°
Notation " 1
i w— 1510 19,15-10410] 3,15 101010 | 9 1<% 10+ (04O
FOl‘m ()‘ J | dﬁ -~ a / r"fi l D) ¢ ! D . {D’aJ
Standard 4 M\ — = —— A= =
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2. What 1s happening when you multiply by a positive power of 107

T e ag 4 b QO v
w, i

3. Fill in the table using a calculator.

=
Scientific 2.75 x 10° 2 75% 107! 7 75% 107
Notation

Standard — — | s
Form &@ N | Do 1D Ds 015 D.00475
4. What is happening when you multiply by a negative power of 10? e
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J. Why do you think scientific notation uses 10 as a base

2.75%10°°
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The Power of 10!

First, with your arms estimate one meter. . keep this length in mind as 10°.
What would 107" meters look like? What would 10! meters look like?

Watch the video at _https:_[/www.youtub_e.cpm[watch?v=EML_PquV_V?SQ
We can pause the video to help us understand the size at any time.

C. Changing between standard form and scientific notation.

I~ Change the following Numbers to Standard form without a calculator!

e [fan exponent is positive it means: Y\(\NE_ C\/Q,Q\* M\aQ K f&%‘\ J“) \:\Q&U:ﬁ bhyg 4
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Your Turn on your ow n: Change the following numbuc; to standard form.

ﬂ St 4 AT
. 62x10% " @51351 0. 2.357 x 107°
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2. Change the following numbers to scientiﬁc notation.

AN k” V l-
e Use a positive exponent if “{AA0. e A\ L Cr x, (y-; yeynan b

e [Use anegative exponent it F S SN0 LL ( p < 1)
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e The number in the exponent tells you \(\QUO (V\ (U(\\{ ‘-—l(\{\,\ﬁ Ao oML
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3. The population of the US is approximately 327.2 billion people. Write this number in both
standard form and scientific notation. 2 3_3 200 ) 00 0,000

2.972%10"

4. The US debt is $22.7 trillion. Write this number in both standard form and scientific notation.
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