module 1 lessons 6.notebook September 28, 2016

Agenda:
1) Bell Ringer: page 68

‘* 2) Lesson 6: Numbers in Scientific Notation
EQ: What is scientific notation? Why is it used?

How do you convert numbers into scientific
notation?

*' 3) Practice pages 75-76

#’ 4) Homework: page 80
4) Exit Ticket (p.77 #1-5)
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Warm-Up Activity

Name Date

Concept: Understanding Components of
Scientific Notation

Directions: The following activity is designed to review writing
very large or very small numbers in a more precise form known as
scientific notation. For starters, g review ol powers of 10 is necessary. Work with a
partner Lo investipate pusitive end negative infeper exponents. Then, relocale the decimal
puint in preparalion [or wriling o sswentilic notation.

1. Powers of 10 Use a caleulator and write cach power as & rational number.

10’ 10’ 10° 16 10 10° o
10 100 /00O | 0po© [00)00C  [,000,00

\
107 10 i =30 (VR I ,,\m;" - ood’l’

-3 w ) -
(= A= - L 5207 Ly of —Goo?
l? .| (DO_OI (2 .00 (DP‘P— (ﬁ"’; (2
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lD—> - 1000
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What does it mean to have a positive exponent? L_ &Y g,g ==

How are negative exponents used? . ak 0| N\M5
gative exp small. F A< o5 on®
o C
2. Relocation of the Decimal Point  Relocate the decimal point so that the new number lies
hetween 1 and 11).
1) 34.63 23 000257 37 0.000056 41 686,000,000,000

2463 .57 S (. 5k

x Scicntific Notation — Use the answers to Part 2 and write sach number in scientific notation.

1)3£.63 23y 0.00257 3) 0.000056 4) 656,000,000,000

Oct 1-10:45 AM
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HOW TO WRITE SMALL NUMBERS IN
SCIENTIFIC NOTATION

To write the number .000000000123 in scientific notation:
To determine the base, put the decimal after the first non-zero D"‘

digit and drop the zeros. Ba S~ =10

In the number 000000000123, the base number will be 1.23.

Oct 1-11:55 AM
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To find the exponent ¢ount the number of places from the
decimal in (he base number to the decimal in the original
number.

In .000000000123, there are 10 places counted to the left of the
decimal in the base number. Thercfore, we write 000000000123
in scientific notation as

Oct 1-11:55 AM
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HOW TO WRITE LARGE NUMBERS IN
SCIENTIFIC NOTATION

To write the number 123,000.,000,000 in scientific notation:

To determine the base, put the decimal after the first AIps7eTo il
digit and drop the zcros “ s )
gt P . l . 2 3 x O

Tn the number 123,000,000,000 the base pumber will be 1.23.

To find the ¢xponent count the number of places from the
decimal in the base number to the end of the original number,

Oct 1-10:46 AM
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In 123,000,000,000, there are 11 places counted to the right of the
decimal in the base number. Thercfore, we write 123,000,000,000
in scientific notation as

L P wu

Oct 1-10:47 AM
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Scientific Notation L

spEntitie M=ot

Scientists need to exprass small measurements, such as the
mass of the preton at the center of a hydrogen atom
{0.000 000 DO GO0 D00 000 KO0 000 001 673 kg), and large
measurements, such as the temperature at the center of
the Sun (15 000 000 K). To da this conveniently, they
express the numerical values of smalf and large
measurements in scientific notation, which has two parts.

A number in which An expenent

onlyane digit is ' n of 10 by which
placed to the left N X 1 0 the number is

af the decimal multiplied

Thus, the temperature of the 5un, 15 million kelvins, is
written as 1.5 x 107 K in scientific notation.

Oct 1-11:54 AM
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Each time
the decimal
place is
moved one

left,

place 1o the:

Positive Exponents Express 1234.56 in scientific notation.

1234.56
1234.56 x 10° = 123.456 x 107
123,456 x 10" = 12,3456 x 10?
12,3456 x 107 = 1.234 56 % 10%
1.234 56 x 10?

the
exponent is
increased by
are,

Oct 1-11:54 AM
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Each time
the decimal
place is
moved one

- place to the
right,

0.006 57

0,006 57 ¥ 10° = 0.0657 x 10!

0.0657 x 10~1 = 0.657 % 10 #
L

n.&s:r x 1072 = 6.57 x 1073

Negative Exponents Express 0.006 57 in scienlific notation.

6.57 x 1073

the
exponent is
decreased
by one.

Oct 1-11:54 AM
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"MATH HANDBOOK TRANSPARENCY WORKSHEET

Eiﬁﬂtﬁiﬁf u@ta'ﬂIQn: : - Use with Appendix B,

Scientific Notation
4. Express cach of the following numbers 1o scientific uulauou
w93 wio

" s Lol x>

_'=‘<‘>’W-‘°' 'I."—ll-.- x (o

d. 56 million -2

5L, 0w, pu0 L
n.;@. -57 f - 2 x10
ro04s013 . H.%013 V/U_’I
g.D.ﬂﬁgl. | o ?.QX ID—

Oct 1-10:47 AM
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-

-

i B 2 10 T e
1. 0.000,000 698 (,‘l% 7‘/(.)— | |
i Iithnusm%.gl—?_‘-.zb-l. ™y I' 2 Y’()..s ‘

2. Express each of the fi ul!awmg measurcmerts in scmnul’r nrrmmn
2. speed of light in a yacwum, 299 702 458 mfy K ‘O

e enmsi e e Wl BN g™ &

b,

792 4 S¢
3.64 xn>

number of seconds in & day, 86 400 s
¢. mean radive of Earth, Gw,lmz 6 3 73 x /o

. densily anx:.'gen gas at 0°C and pressum of l{ll Pé 000142 g/ml ) / 42 X 'O

. tadius of an argon ntom. i].OGﬂ Uﬂﬁ KI0 098 m 7 ? Y /D

|

Oct 1-10:47 AM
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SCIENTIFIC NOTATION Name

Scientists very often deal with very small and very large numbers, which can lead fo o of
confusion when counting zerosl We have learned to express these numbers as pOwars .. 10.

scientific notation takes the form of Mx 10" where 1 =M < 10 and “n” represents the number
of declmal places to be moved. Posifive n indicates the standard form Is a lkarge number.
Negative n indicates a number between zero and one.

Example 1: Convert 1,500,000 fo scientific notation.

We mave the decimal paint so that there Is only
one digit to its left, a fotal of & ptaces.

1,500,000 = 1.5x 10¢

Example 2: Convert 0.000025 lo sclentific notalon,
For this, we move the decimal point 5 places fothe
right.

0.000025 = 2.5 10°
{Note that when a number starts out less than one,
the exponent is always negative.)

Convert the following to sclentific notation.

Oct 1-11:53 AM
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Convert the following to sclentific notation.

1,
2
3.
4,
5.

. 51073 6.
:?:: 5.05 7~(O3 W
0998, = L "10-4 8.
1o00=__ 1 x10 i %
1,000,000 = l"/O" 10.

Convert the folowing to standa rd notation,

1.
2
3.

16x100 = _ /540 | 6.
15108 = 0915 . 7
3.75x 102 = -03275 8.
375 10 = 315 9

2.2x10° = 220,550 10.

-1
095 = -8 */D
ovzs =D 5 X10™%
‘ -3
oo =& B ¥ 70
s0=_ 9 x/o’;
. 5 x /0
assxio =_= 335
1.2x 10+ = «00 012
]K]O"= lo’lm
Ip10" = - !

Oct 1-11:53 AM

15



module 1 lessons 6.notebook

September 28, 2016

A

B
c
D

A
B
c
D

Befare you begin thig lesson on scientific not
the correct answer for each prablem.

i. What is 2.8 % 10¢ written in standard
rotaiion?

28,000

| 2,800

0.00028
0.000028

9. What is 3.4 x 1072 written in standard
notation?

0.0000C34
0.000034
0.00034
0.0034

Oct 1-10:48 AM
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A

B
c
D

3, What is 594,000,000 written in scianlific
notatlon? :

.04 x 10°
594 x 10°
594 x 107
5.94 = 10% .

Oct 1-10:48 AM
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A

B
c
D

b=

B
Cc
B

A

B8
c
D

4. Which s equal to (2.4 > 107 » (1.2 X 1097

288 » 108
3.6 x 109
2.88 x 107
3.6 x 108

4.4 X 1P,

5. Which is equal to 1R

3.3 % 104
4.0 % 10¢

a3 x 108
- 4.0 % 105

6. The speed of light is 1.86 X 10° miles per
second, Using a year of 365 days, how far
does light trevel in ;yee.r?.

6.79 % 10°
5.26 % 10%
5.87 % 10'¢
.87 x 107

Oct 1-10:48 AM
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Name __ . Dbate

Write each number in standard format.

3443 x 10'T = . O00000 344D

7.75763 x 10" 0000001757k 3

5.8 % 10'7. = . 000000 5%
1525 % 100 = 152 5000.
656050210 = 65319790

19
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05551821 10" = . 0005182
@21 x10" = | 008000 I21
5'231.4" 10" = .000000 523 1Y
7.141 x 10'5 = o000l
5256 10" = 5,250,000
Oct 1-10:51 AM
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p. 9

0.07,882

118090~

87200

000002786
0.000000664 =

—

0.00000272338 =

1

Write each number in scientific notation.

e
7. 8?2 )e/D

2.123%8 vl

S

[T . ’(_/b

| ?.72)#0*

_ S
2. 78 Xl v

-7
CLY X1 « on

g U

Oct 1-10:48 AM
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450
T4ITLT

TATA0

00000085

- 2. :
¢ 5 b

740717 X/Og‘

_'7."7'7 /6‘2 |
—b
$. 3 »/0Q

Oct 1-10:48 AM
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Practice

Cirdde the ietier of the best gnsvean
1. Mars is about 141,600,000 mi from the
in scientific naotation?
A 1416 % 105 € 1.416 x 107

g {416 105 D 1416 x 10°

2. A foot is equal to 1.5 x 1077 chains. In

to one foot?
F 0.0015

G 0015 ] 150
\

H 015

" an all-time high attendance of 1.2 x 107
people. What was the attandance, in
standard form, for the 2005-2006
Broadway season?

A 120,000 € 12,000,000
B 1,200,000 D 120,000,000

Sun. What is Lthis number cf miles written

decimal form, how many chains are equal

3. The 2005-2006 Broadway season brought

i I e MM e

6. Which of these numbers has the greatest
value?

F 421 %103 H 508 %1079

G 3.6x103% J 236x10°3

7. An angstrom is a measure of length
equal to 4 ¥ 10%in. In inches, what
is the measure of an angstroam in
standard form?

A 00000000004 C 0.0000004
B 0.000000004 D 0.000004

8. Which of these countries has Lhe least
population?

F Bangladesh, 1.474 % 108
G China, 1.313 % 10°
H India, 1.112 % 10°
J  United States, 2.98 x 108

Oct 1-10:50 AM
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)

4. What is 0.002702 written in sqiértific
notation?

F 2702 %106 H 2702 x 1077
G 2702 x 1075 J 2.702 x 1077

5. New Croton Dam has & ca pacity of
71,900,000 m*. What is this number of
cubic meters written in scientific notation?

A 7.19x107 € 739X 109
B 7.19x 108 D 7.19 x 101°

B ]

g i A W B

9, The ladybug has a length of between
0.038 in. and 0.41 in. What are these
values in scientific notation?

A 38 x10"%and 4.1 % 1072
B 38x10 2and41 x 10
¢ 3.8 x 10-2and 4.1 x 1072
(1]

38 % 10°3and 4.1 x 107"

Oct 1-10:50 AM
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