UNIT 5: NON-LINEAR FUNCTIONS .......

Objectives: | can express numbers i,
standard form and scientific notation,
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- ion) Notes ‘ _
Scientific Notation and Standard Form (Decimal Notatl ) mall numbers, it is sometimes simpler to

rverys
» By using exponents, we can reformat numbers. qu very large °l wilr:yvery large and very small numbers).
use "scientific notation” (so called, because scientists often dea =iy

: : 3 -—---'”-9 T3 bel followed by (the
» The format for writing a number in scientific notation is fairly s'mflﬁ,@.r%t—g%t:;;h:pmpmw hower)
decimal point) and then (all the rest of the digits of the number), times (1 to/an‘appropriai=iEs

conversion is fairly simple.

» Write 124 in scientific notation. <ample. To convert this to scientific notation, | first

This is not a very large number, but it will work nicely fqr ane & ; — AR e Selantific
write “§.24". This is not the same number, but (1 -24)(10(” =124 s, and 100 105 Zhet,

notation, 124 is written as"’:ﬂ_.24 x 10°.

» Actually, converting between “regular” notation and scientific notation is even simpler than | just showed; because

all you really need to do is count decimal places. S' L !
Se Not 2 OrCADO,OL0, 08
+ Write in decimal notation: 3.6 x 10*2 NG Y )O

Since the exponent on 10 is positive. | know they are looking for a LARGE number, so I'll need to move the

decimal point to the right, in order to make the number LARGER. Since the exponenton 10is "12", I'll qeed to
move the decimal point twelve places over. First, I'll move the decimal point twelve places over. | make little loops
when | count off the places, to keep track

Then | fill in the loops with zeroes:

3.6
TENAALANAAAD ANY
Afaslee 3.600000000000,
In other words, the number is 3,600,000,000,000. or 3.6 trillion AT AL SR

* Convert Wo scientific notation. 43 X '0‘7
This is a large number, so the exponent on 10 will be positive. The first “interesting” digit in this number is the
leading 9, so that's where the decimal point will need to go. To get from where it is to right after the 9, the decimal %
point will need to move seven places to the left. Then the power on 10 will be a positive 7, and the answeris 9.3 6 '
x 107 1t \/NY L&Vé,(_,[\/e
Scientific Notation and Standard Form (Decimal Notation) Practice

Write in standard form. L 5| (000 6% (00®)
{
5,000, 3)65x10° 00 00

976x100 7.0 5)8x10° Q¢ 6)6.32x 162 Jaé?%%
Write each number in scientific nzc;tation.

7) 465000000, 4.5 % 10 ‘ 8) 98,000,000,000, - & ¥ 15" 933000 3.73%(0°

10) §97,000,000,000. 6.1 (0" 11) 56000000, 5.4 %10 12)24,340,000,2,434 %109

Use your calculator to evaluate the following. Write the answer in scientific notation and standard form

Scientific notation (3 significant digits) Standard form
1377 283 %10° nzens 12940000000
/) 7 ) =

1412 LS4 % 10" 13 20008 151410000000000000
1t o
15) 4% 2-‘%*10 Il 2.eres ’OOC%OOO .

22]5QqQQQ
16) 18° _L-,%L-)t_lﬂ" L zevcs &ﬂmof)m o

1)4.0x10° "‘.O.Q'O,_ 2) 4.5x10°

:

O
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Scientific Notation and Standard Form (Decimal Notation) Notes

» By using exponents, we can reformat numbers. For very large or very small numbers, it is sometimes simpler to

_ use “scientific notation” (so called, because scientists often deal with very large and very small numbers).

# The format for writing a number in scientific notation is fairly simple: (first digit of the number) followed by (the
decimal point) and then (all the rest of the digits of the number), times (10 to an appropriate power). The

conversion is fairly simple.
e Write 0.000 000 000 043 6 in scientific notation.

In scientific notation, the number part (as opposed to the ten-to-a-power part) will be "4.36". So | will count how
many places the decimal point has to move to get from where it is now to where it needs to be:

(ermbar: Mgaﬂ ve e%ﬁﬂ‘ﬂ*f-s ALWAYS
(+ 1

yes setons , a~d

- . o ®
0.00000000004£35
YOYYYYYRn O

Then the power on 10 has to be —ﬁt "eleven”, because that's how many places the decimal point needs tobe &

moved, and "nega;i_vve”#)ecause I'm dealing with a SMALL number. So, in scientific notatio e numberis
-1

written as _‘51.35} 1077 All Frectdns Ccn
DECWMALS /

Since the exponent on 10 is negative, | am looking for a small number. Since the exponent is a seven, | will be

moving the decimal point seven places. Since | need to move the point to get a small number, I'll be moving'it'to»
the left. The answer is (0.000 000 42

« Convert4.2 x 107 to decimal notation.

¢« Convert 0.000 000 005 78 to scientific notation.
{Thisiis a Small number, so the 'exponent on 10 will6& negative. The first "interesting" digit in this number is the 3
so that's where the decimal point will need to go. To get from where it is to right after the 35, the decimal point will
need to move nine places to the right Then the power on 10 will be a negative 9, and the answeris 5.78 x 10~

Just remember: However many spaces you moved the decimal, that's the power on 10. If you have asmall number

(smalierthan 1! in absolute value), then the power.is negative; if it's a jargenUMbER(bIggarthantl® in absolute
value), then th&‘exponentis'posifive?

o
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\Waming: A negative on an exponent and a negative on a number mean two very different things! For instance:

N\Jn-',«’s-“\-'\.'\. | S A.s;-:‘.. — "\,,- R e \a-—*w'h—‘_"-“""‘
~0100036= 3.6 x 10 3 : =
— 2 Gwen decma( Velves, NEGATIVE EXPONEN T

86:000=3.6 = 10%

. . Don’t confuse these!
~86:000= 3.6 x o Grven wbegels ) POSTTIVE EXPONENT:

-

Part 1) Write in standard form.

- -~
1)482x10~° OP DO OURZ 2)26x107 0.00000D2(> 3)1.79x10-* 0.000 |99

Page 2 of 2

-
4)-5@16?-‘52 gm 57x108__ "1 00000000 6)—5.12x1(§:0_qmgl2.

Wirite each number in scientific notation.

7)0.000 000000 52 9,2% LO.ba) 0.000000 043 4. ¥ ‘0-8' 9) 0.000 000 398 2.9 e l()"'7

10) 578,000,000 5.78 4 10% 11)38,000000000 3.5% [0* 12) 29000 2.19 % 10°




