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Purpose of Scientific Notation

Scientists are often confronted with numbers that look like this:

300,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000 kg

Can you guess what weighs this much?

Math Practice

BIEEE

¥ T
_ hitpsifinjctlorgfvideo/?v=DhpLbsim-51
a

Can you match these
BIG objects to their weights?

' The Great Pyramid at Giza

300,000,000,000 kg 5N

2,000,000,000,000,000,0
00,000,000,000,000 kg

600,000,000 kg

60,000,000,000,000,
000,000,000,000 kg

180,000 kg

Math Practice

Can you match these
BIG objects to their weights?

he Great Pyramid at Giza

Click object
to reveal
answer



https://njctl.org/video/?v=DhpLbslm-5I
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Can you match these small
objects to their weights?

grain of sand

molecule
0.00015 kg o
(&
0.000000000000000000000000030 kg
0.00000000035 kg
steam

. rain of sand
Click to reveal the answers. gen o

molecule

Scientific Notation

The examples were written in standard form, the form we
normally use. But the standard form is difficult to work with

when a number is HUGE or tiny, if it has a lot of zeros.

Scientists have come up with a more convenient method to
write very LARGE and very smai numbers.

Writing numbers in scientific notation doesn't
change the value of the number.

Scientific Notation

Scientific Notation uses Powers of 10 to write big or small
numbers more conveniently.

Using scientific notation requires us to use the rules of
exponents we learned earlier. While we developed those
rules for all bases, scientific notation only uses base 10.

Powers of Ten
101 =10
102=10x 10 =100
103=10x 10 x 10 = 1,000
104=10x 10 x 10 x 10 = 10,000
105=10x10x 10 x 10 x 10 = 100,000

Click here to see a video on powers of ten
which puts our universe into perspective!
Click here to move from the Milky Way
through space towards Earth to an
oak tree, and then within a cell!

Powers of Integers

Powers are a quick way to write repeated multiplication, just as
multiplication was a quick way to write repeated addition.

These are all equivalent:
108
(10)(10)(10)

1000

In this case, the base is 10 and the exponent is 3.
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Review of Exponent Rules

Remember that when multiplying numbers with
exponents, if the bases are the same, you write
the base and add the exponents.

25 X 26 = 2(5+6) = 211
33 x 37 = 3(3+7) = 310

108 x 103=106+3 = 105

47 X 47 = 47+7) = 40 = 1

2%y 372437

1 102x 104 =
A 108
B 100 .
c 100 10" xI0*
D 1012 (z +<)
(O
|0*

[Ok:i0]
r%.
3

[l

htips:/injctl. org/video/?v=arHXqCTQSIA

Answer

2 104x106=
A 108
B 108 5
C 1010 E
D 107
Ezm
&
_ httpsi/injctl.orgivideo/?v=Y-8ZsrzoTi8
[
4 104x 106 =
A 106
B 10
C 101 ?,
D 101 z
EyE
&
a https://njctl.org/video/?v=EwGID0zQvfw

3 104x 106 =
A 106
B 108 ]
2
C 1010 2
<
D 107
[
Writing Numbers in
Scientific Notation
Return to

Table of Contents



https://njctl.org/video/?v=arHXqCTQS9A
https://njctl.org/video/?v=Y-8ZsrzoTi8
https://njctl.org/video/?v=zVYvDhYDUZ8
https://njctl.org/video/?v=EwGlD0zQvfw
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Scientific Notation

Here are some different ways of writing 6,500.

6,500 = 6.5 thousand
6.5 thousand = 6.5 x 1,000
6.5 x 1,000 = 6.5 x 10°

which means that 6,500 = 6.5 x 103

6,500 is standard form of the number
and 6.5 x 102 is scientific notation

[lZA  These are two ways of writing the same number.
=)

https:/injct.orghvideo/?v=5R_8c8avp3U
. ]

Scientific Notation

6.5 x 103 isn't a lot more convenient than 6,500.

But let's do the same thing with 7,400,000,000
which is equal to 7.4 billion

which is 7.4 x 1,000,000,000

which is 7.4 x 109

Besides being shorter than 7,400,000,000 it is a lot
easier to keep track of the zeros in scientific notation.

And we'll see that the math gets a lot easier as well.

Scientific Notation
Scientific notation expresses numbers as the product of:

a coefficient and 10 raised to some power.
3.78 x 108

The coefficient is always greater than or equal to one, and less than
10. In this case, the number 3,780,000 is expressed in scientific
notation.

Express 870,000 in Scientific Notation

Write the number without the comma. 870000

Place the decimal so that the first 8.70000 x 10
number will be less than 10 but

greater than or equal to 1.

Count how many places you had

to move the decimal point. This 00 x 10
becomes the exponent of 10. 21
Drop the zeros to the right of the 8.7 x 105

right-most non-zero digit.

Express 284,000,000 in Scientific Notation
1. Write the number without the comma. 23409298

2. Place the decimal so that the first
number will be less than 10 but
greater than or equal to 1. 2.8 ¢

3. Count how many places you had &
to move the decimal point. This (O
becomes the exponent of 10.

Answer

4. Drop the zeros to the right of the 2.9 4yl 0%
right-most non-zero digit.

Exr-

Answer

= AAA = oS

~tific Notation

5.36 x 104

—_-

¢

Dre;,
right-most non-zero digit.



https://njctl.org/video/?v=5R_8c8avp3U
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5  Which is the correct coefficient of 147,000 when
it is written in scientific notation?

6  Which is the correct coefficient of 23,400,000
when it is written in scientific notation?

A 234
B 234
C 234
D 234

[=] 7 [m]
E%

hitps:/injctl.org/video/2v=KvEayqN2iuw
a

8 How many places do you need to move the

decimal point to change 765,200,000,000 to 7.6527?

A 1
B 10
c 9
D 8

__httpsiinjctlorg/videol2v=Nwmy-D-sHSY
a

Answer

CIES

htips:/injctl.orglvideo/v=udXKITSYPU
a

A 147
B 147
C 147
@
D .147 2
2
<
Bl
dhnps injctl.org/video/?v=xK403ngo7F1
7  How many places do you need to move the
decimal point to change 190,000 to 1.97?
A 3
B 4 N
cC 5 H
2
D 6 <
_’hnps//m rglvideo/2v=TVwnjxM1jus
9  Which of the following is 345,000,000 in scientific
notation?
A 3.45x108
B 3.45x10s¢
C 345x108 5
D .345x 109 5
<
=7 E

The Mass of the Solar System

300,000,000,000,000,

000,000,000,000,000,

000,000,000,000,000,
000,000,000 kg

(How do you even say that
number?)

ideo/2v=IYFide-1D3s



https://njctl.org/video/?v=xK4O3ngo7FI
https://njctl.org/video/?v=KvEayqN2Iuw
https://njctl.org/video/?v=TVwnjxM1jus
https://njctl.org/video/?v=Nwmy-D-sH5Y
https://njctl.org/video/?v=u4XKijTSYPU
https://njctl.org/video/?v=lYFfde-1D3s
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Express 9,04n-nnn.nnn i~ C~inxtific Notation
1. Write the n

2. Place the ¢
number @il

greater tEa 9.04 x 10° _

More Practice 3 Count hely

move the ¢
becomes t|

4. Drop the zei
right-most non-zeiu digic:

EE
O
https://njctl.org/video/?2v=2uT7Q3-4Lh8
a
Express 13,030,000 in Scientific Notation Express 1,000,000,000 in Scientific Notation
1. Write the number without the comma. 1. Write the number without the comma.
2. Place the decimal so that the first 2. Place the decimal so that the first
number will be less than 10 but number will be less than 10 but
greater than or equal to 1. 5 greater than or equal to 1. 5
H H
3. Count how many places you had 2 3. Count how many places you had 2
to move the decimal point. This < to move the decimal point. This <
becomes the exponent of 10. becomes the exponent of 10.
4. Drop the zeros to the right of the 4. Drop the zeros to the right of the
right-most non-zero digit. right-most non-zero digit.

10 Which of the following is 12,300,000 in scientific 11 The average distance from Earth to the Moon is
notation? approximately 384,400,080 meters. What is the average
A 123 x 108 distance, in kilometers, from Earth to the Moon written in
' x scientific notation?
B 1.23x105 24 100Kl
ok
C 123 x105 A 3.844 x 104kilometers
5 B  3.844 x 105kilometers
D 1.23x107 2
2 C 3.844x 107kilometers ~ —> Kim .
< L
D  3.844 x 108kilometers gE
(2 27 [ Lk
A 10004
ElERE
[OF50] s -egbbALEg
[=], From PARCC PBA sample test calculator #1
https://njctl.org/video/ ?v=FsqmzucEKRE "
a



https://njctl.org/video/?v=2uT7Q3-4Lh8
https://njctl.org/video/?v=FsqmzucEKRE
http://practice.parcc.testnav.com/#
https://njctl.org/video/?v=egbbAl4mLEg
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12 The closest that Venus ever gets to Earth is 38,000,000
km. What is this distance, in meters, from Venus to Earth
written in scientific notation?

Writing Small Numbers
in
Scientific Notation

A 3.8x10° meters
B 3.8 x 107 meters
C 3.8x10' meters ) mM
D 3.8 x 108 meters k,ym .
2
(7]
c
<
[OF5 0]
[=
https:/injctl.orgivideo/?v=34rI9ENSAXs
a
Express 0.0043 in Scientific Notation
1. Write the number without the decimal point. 0043
?
2. Place the decimal so that the first number 004.3 x 10—
is 1 or more, but less than 10.
3. Count how many places you had to move 004.3 x 10 ?
\AAS

the decimal point. The negative of this 153

number becomes the exponent of 10.

4. Drop the zeros to the left of the left-most
non-zero digit.

4.3x103

EiE
Ol

_httpsiinjctl.org/video/?v=idqaYKD2I54
- ]

Express 0.00000832 in scientific notation

1. Write the number without the decimal point.

2. Place the decimal so that the first number
is 1 or more, but less than 10.

3. Count how many places you had to move
the decimal point. The negative of this
numbers becomes the exponent of 10.

4. Drop the zeros to the left of the left-most
non-zero digit.

Answer

Express 0.0073 in scientific notation

1. Write the number without the decimal point.

2. Place the decimal so that the first number
is 1 or more, but less than 10.

3. Count how many places you had to move
the decimal point. The negative of this
numbers becomes the exponent of 10.

Answer

4. Drop the zeros to the left of the left-most
non-zero digit.

Scientific Notation: The Difference
Between Positive & Negative Exponents

As you get further and further down a number line in the positive
direction, your numbers are getting bigger. Therefore, really big
numbers will have a positive exponent when written in scientific

notation.

[ [ 2 1 [l [l [l [ L L L

| L. L L S DL L DL L

0 20 40 60 80 100 120140 160 180 200
As you get closer and closer to zero on a number line, your

numbers are getting smaller. Therefore, really small numbers will
have a negative exponent when written in scientific notation.

Tl 'l L 4 [l [l [l [l [ [l

L UL L L L L L L
Ot 0.01 0.1
0.001



https://njctl.org/video/?v=34rl9ENSAxs
https://njctl.org/video/?v=jdqaYKD2l54
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13 Which is the correct decimal placement to convert
0.000832 to scientific notation?

A 832
B 832
C 832
D 832 g
(7]
<
<
E:3E
e

hitps:injct orghvideof?v=mv59izhuMBQ

14 Which is the correct decimal placement to convert
0.000000376 to scientific notation?

A

B
C
D

EE
&

3.76
0.376
376.
37.6

hitps:/injotl.org/video/?v=V5EBB-XK07Q
a

Answer

15 How many times do you need to move the decimal
point to change 0.00658 to 6.587?

A 2
B 3
cC 4
D 5

EHE

EA

=

https:/injct.org/videol2v=GFhKB3Ey2mc
a

Answer

16 How many times do you need to move the decimal
point to change 0.000003242 to 3.2427?

A

B
C
D

E%EI
[OpE

0 N o O

_ httpsyinjctl org/videol?v=yaBrOONQMK
L]

Answer

17 Write 0.00278 in scientific notation.
A 27.8x104
B 278x103
C 278x103
D 278x103

Answer

18 Which of these numbers, written in scientific notation,
is a number greater than one?

A 34x108
7.2x103
8.9x 104
2.2x101
1.14 x 1012
4.1x103

B
c
D
E
F

Answer



https://njctl.org/video/?v=mv59jzhuM8Q
https://njctl.org/video/?v=V5EBB-Xk07Q
https://njctl.org/video/?v=GFhKB3Ey2mc
https://njctl.org/video/?v=ya8r0OfNQMk
https://njctl.org/video/?v=xEqX4FmyltE
https://njctl.org/video/?v=8OFrC3NNjFI
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19 Which of these numbers, written in scientific notation,
is not a number greater than one?

A 34x108
7.2x100
8.9x104
22x107
1.4 x 1012
4.1x108

Mmoo w

oy

TR

Answer &
Math Practice

More Practice

dorgpsdooNcnisdTooEy

Express 0.001003 in Scientific Notation

1. Write the number without the decimal point.

2. Place the decimal so that the first number
is 1 or more, but less than 10.

3. Count how many places you had to move
the decimal point. The negative of this
numbers becomes the exponent of 10.

4. Drop the zeros to the left of the left-most
non-zero digit.

Answer

Express 0.000902 in Scientific Notation

1. Write the number without the decimal point.

2. Place the decimal so that the first number
is 1 or more, but less than 10.

3. Count how many places you had to move
the decimal point. The negative of this
numbers becomes the exponent of 10.

4. Drop the zeros to the left of the left-most
non-zero digit.

Express 0.0000012 in Scientific Notation

1. Write the number without the decimal point.

2. Place the decimal so that the first number
is 1 or more, but less than 10.

3. Count how many places you had to move
the decimal point. The negative of this
numbers becomes the exponent of 10.

4. Drop the zeros to the left of the left-most
non-zero digit.

Answer

20 Write 0.000847 in scientific notation.

A 8.47x104
B 847 x 10+
C  847x104
D 84.7x10%

Answer

Mokt orgeam-ENMDAM

Answer



https://njctl.org/video/?v=rIqQB-0exUE
https://njctl.org/video/?v=onljed7ooEU
https://njctl.org/video/?v=IEAj8v00uuM
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Converting Between
Scientific Notation
and Standard Form

Return to
Table of Contents

Express 3.5 x 104 in Standard Form
1. Write the coefficient. 35
2. Add a number of zeros equal to the
exponent: to the right for positive 3.50000

exponents and to the left for negative.

3. Move the decimal the number of
places indicated by the exponent: to

the right for positive exponents and 35000.0
to the left for negative.
4. Drop unnecessary zeros and add 35,000

comma, as necessary.

Express 1.02 x 10¢ in Standard Form

Write the coefficient.

Add a number of zeros equal to the
exponent: to the right for positive
exponents and to the left for negative..

Move the decimal the number of
places indicated by the exponent: to
the right for positive exponents and
to the left for negative.

Answer

Drop unnecessary zeros and add
comma, as necessary.

Express 2.95 x 10+ in Standard Form

Write the coefficient.

Add a number of zeros equal to the
exponent: to the right for positive
exponents and to the left for negative.

Move the decimal the number of
places indicated by the exponent: to
the right for positive exponents and
to the left for negative.

Answer
—

Drop unnecessary zeros and add
comma, as necessary.

Express 3.42 x 103 in Standard Form

1. Write the coefficient.

2. Add a number of zeros equal to the
exponent: to the right for positive
exponents and to the left for negative.

3. Move the decimal the number of
places indicated by the exponent: to
the right for positive exponents and
to the left for negative.

4. Drop unnecessary zeros and add
comma, as necessary.

Answer

21 How many times do you need to move the decimal
and which direction to change 7.41 x 10 into
standard form?

A 6to the right
B 6totheleft
C 7 tothe right
D T7totheleft

Answer

[k

10


https://njctl.org/video/?v=POROkYyQru8
https://njctl.org/video/?v=EkuYlpLp10I
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22 How many times do you need to move the decimal

form?
A 10 to the right
B 10 to the left
C 11 to the right
D 11tothe left

https:/inctl.org/video/2v=PEGIQX]rsks

and which direction to change 4.5 x 10 ¢ into standard

Answer

24 Write 3.4 x 102 in standard form.

A 3,400
340
34,000
0.0034

B
C
D

Answer

26 Write 1.25 x 10+ in standard form.
A 125
B 0.000125
C  0.00000125
D 4125

Answer

Mol crghde 7 =sNSIOMTE

23 Write 6.46 x 104 in standard form.

A 646,000

B 0.00000646
C 64,600

D 0.0000646

3
H
2
<
25 Write 6.46 x 10 in standard form.
A 646,000
B 0.00000646
C 0.00646
D  0.0000646
3
H
2
<
27 Write 4.56 x 102 in standard form.
A 456
B 4560
C  0.00456
D 0.0456 N
3
2
<

MpL I orgaam=eNPRANTINY

11


https://njctl.org/video/?v=PEqjQXjrsks
https://njctl.org/video/?v=AJcBG9SgmZ8
https://njctl.org/video/?v=mO_5Ej6ZQKk
https://njctl.org/video/?v=GPTDAbbDPDQ
https://njctl.org/video/?v=ajM2S3DwfTE
https://njctl.org/video/?v=eNoPbdh7WMY
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28 Write 1.01 x 109 in standard form.
A 101,000,000,000
B 1,010,000,000
C  0.00000000101
D  0.000000101

[ ——

Answer

hitps:/injctl.orgivideo/2v=KJIUOBZWOpU
a

Using a Calculator for Scientific Notation

When entering numbers into a calculator that are
in scientific notation, you can use the EE button.
It means "x 10 to the power of."

T-30Xa

This button eliminates
the "x 10" of a number
in scientific notation.

So 9 x 108 is entered

into the calculator using
[9JEE] 8] and shows
g p as 9E8.

Math Practice

Using a Calculator for Scientific Notation

Enter the following numbers into the calculator using
the "EE" button to determine its value in standard form.

a) 4x102
b) 5.7 x 103
8
c) 9.87 x 10¢ H
2
<
d) 1.43x 101

Using a Calculator for Scientific Notation

T-30Xa

When reading a calculator that

has a number in scientific
notation, remember that the "E"
stands for "x 10 to the power of".

Which number written in standard
form represents the number in the
calculator to the right?

Answer

Using a Calculator for Scientific Notation

1:30Xa
When reading a
calculator that has a
number in scientific
notation, remember that i
the "E" stands for "x 10
to the power of"

Which number written in
standard form represents
the number in the
calculator below?

Answer

29 Which number written in standard form represents the
number in the calculator below?

A 0.000000000482
130Xa

B 0.0000000000482

C 4,820,000,000,000

D 48,200,000,000

Answer

12


https://njctl.org/video/?v=Ah0vxgw5SFg
https://njctl.org/video/?v=KJIuOBZW0pU
https://njctl.org/video/?v=9j5bQeRmpmY
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30 Which number written in standard form represents the
number in the calculator below?

A 0.000000653

T30Xa

B 0.00000653
C 6,530,000

D 653,000,000

Answer

32 Which number written in standard form represents the
number in the calculator below?

A 0.00000407
130Xa

B 0.000000407

C 4,070,000

Answer

D 407,000,000

L%
| PRI

Magnitude

Return to
Table of Contents

31 Which number written in standard form represents the
number in the calculator below?

A 0.000000000974

T-30Xa

B 0.0000000000974

C 9,740,000,000,000 * =
Aol o Lo

OO0 D
D 97,400,000,000 S Do 6 G

Answer

[ e R—

33 Liz saw this number on her calculator screen.
Which number represent the number Liz saw?

A 0.0000006

B 0.00000006

Answer

C -6,000,000

D -60,000,000

[

From PARCC EOY sample test calculator #13

Magnitude

Scientific notation always uses decimal notation that is bigger
than 1 but smaller than 10. Why?

This is due to magnitude. Magnitude is how we can observe
very large or very small numbers and easily compare them.

The magnitude of a number is the exponent when the number
is written in scientific notation. Below are a few examples.

8,304 = 8.304 x 103 - the order of magnitude is 3
20,000 = 2 x 104 — the order of magnitude is 4

0.000034 = 3.4 x 105 — the order of magnitude is -5

hitps:/injctl.org/video/2v=_fElyHy6s_8
a

13


https://njctl.org/video/?v=D-YW3MMGYPM
https://njctl.org/video/?v=ukeBpY9HEfQ
https://njctl.org/video/?v=D2bPnW4TrfY
http://practice.parcc.testnav.com/#
https://njctl.org/video/?v=B34ZFIzdruU
https://njctl.org/video/?v=_fEIyHy6s_8
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Scientific Notation vs. Magnitude

Write each of the following in Scientific Notation
first and then indicate the order of magnitude.

Scientific Notation Order of Magnitude

6214
47217
813000000
.000253
.00647

.00000049

Application

Let J represent the world population in 1950.
J =2,556,000,053.
Find the smallest power of 10 that will exceed J.

The number above (J) has 10 digits and is
smaller than a whole number with 11 digits.

(10,000,000,000 or 1010 therefore J<1010)

The answer is 10.

Application

Let K represent the national debt in 1950.
K = 257,357,352,351.

Find the smallest power of 10 that will exceed K.

Answer &
Math Practice

34 If m=149,162,536,496,481,100 find the
smallest power of 10 that will exceed m.

A 19
B 18
Cc 17
D 14

g

hitps:/injotl orglvideo/2v=clmfsByPldk
a

(oemesvon engage™)

Answer

A6
B 5
C 4
D 3

Er ‘=
[=]

https:/injctl org/video/2v=BEVR3yjatNA
a

(oervea rom engage™)

35 What is the smallest power of 10 that will exceed 5,321?

Answer

437
36 Ifm =628 ——

exceed m?

find the smallest power of 10 that will

A6
B 5
C 4
D 3

[OFE 0]
iy
[=]1

https/injct.orgivideo/2v=wh9J6X85e9U
a

(owrvearom engage™)

Answer

14


https://njctl.org/video/?v=clmfsByPldk
https://njctl.org/video/?v=B6VR3yjqtNA
https://njctl.org/video/?v=wh9J6X85e9U
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37 What would the negative exponent be used to express

Comparing Numbers
Written in
Scientific Notation

-

Return to
[=1¢ Table of Contents

hitps:/injctl.org/video/2v=61Jk_1IH-pk
- |

”
the number 10.000
A -4
B -5 5
2
C -1000 c
<
D -1
[ObcAO]
Of:
(berweatiom engage™)
The Scale of the Universe 2
The Scale of the Universe 2
. ir ¢
Giant Earthworm
mmm
WE)‘ :‘\“IHIHVS 4
. .\A - i
““““ Dodo Bird
1m
Human o Beach ball
100.0
Click for web site
Comparing Numbers in Scientific Notation
When the exponents are different, just compare the exponents.
< = >
—
9.99 x 10 O 247 x 100\ 5529 the sian
3
1.02 x 102 O 8.54 x 103 s
6.83 x 10 O 3.93x 102

Comparing Numbers in Scientific Notation

First, compare the exponents.

If the exponents are different, the coefficients
do not matter; they have a smaller effect.

Whichever number has the larger
exponent is the larger number.

Comparing Numbers in Scientific Notation

If the exponents are the same, compare the coefficients.

The larger the coefficient, the larger the number
(if the exponents are the same).

15


https://njctl.org/video/?v=ZEN_AfRp28E
https://njctl.org/video/?v=6fJk_1lH-pk

scientific notation.notebook

Comparing Numbers in Scientific Notation 38 Which is ordered from least to greatest?
. - A LI IV 1.1.0 x 105
When the exponents are the same, just compare the coefficients.
B IV, Il LI II. 7.5x 108
< = >
g C Liv,iLm IIl. 8.3 x 104 a;,
5.67 x 10° O 4.67 x 10 g D H, LIV IV.5.4 x 10 g
4.32x 108 O 4.67 x 108
2.32x 1010 O 3.23 x 1010
oHED
E 3 3
dl"\l(ps Jinjctl.org/video/?v=FP7ugvNpc2!
39 Which is ordered from least to greatest? 40 Which is ordered from least to greatest?
A I, ”, ”I, I\ 1.1.0 x 102 A I, ”’ “I, v I.1x 102
B |V, |||, |, 1l II. 7.5 x 108 B |V, |||, |’ 1 II. 7.5x 103
C LIV .8.3x10° & C LIV, L . 8.3 x 10-2
H ]
D LI v, V. 5.4 x10 é D LIV, LI IV.5.4 x 103 E
<
i EE
[=#¢ E Sinjctl.orghideof?v=nrgrbHz_V0
https:/injctl.org/video/?v=h44TIIYHVIO a
a
41 Which is ordered from least to greatest? 42 Which is ordered from least to greatest?
AL IV I.1x102 A LIV 1.1.0 x 102
B IV, L LI II. 7.5x 1024 B IV, L LI II. 7.5x102
c LIV, LI I1l. 8.3 x 10-15 § C LIV, I 111. 8.3 x 102 .
[
D LIV, L IV.5.4x1C é’ D LIV, LI IV.5.4 x1( ;
<

https:/injctl.org/video/2v=sBuLMVhSc3k

orghvideo/?v=FVz4hOAFKVE



https://njctl.org/video/?v=FP7ugvNpc2I
https://njctl.org/video/?v=h44TlIYHVI0
https://njctl.org/video/?v=n8rgrbHz_V0
https://njctl.org/video/?v=sBuLMVh5c3k
https://njctl.org/video/?v=FVz4h0AFKVE
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43 Which is ordered from least to greatest?

A LILIL IV 1.1.0 x 108

B IV, I, LI Il. 7.5x 108
C LIV, IIl. 8.3 x 108
D LIV, LI IV.5.4 x 10

htips:/injctl.org/video/2v=-WWLcsqoDuw
a

Answer

45 Which is ordered from least to greatest?
A LIV 1.2.5x 103
B IV, L LI 11.5.0x 103
C Liv, Ill.9.2 x 106
D LIV, L IV.4.2 x 106 5
H
2
<
DFEdD)
O
{T\IIDS Minjct.orglvideo/?v=J9D_JgpgzqY

Multiplying Numbers
in Scientific Notation

Return to
Table of Contents

44 Which is ordered from least to greatest?
A LIV I.1.0x 103
B IV, lI, LI II.5.0 x 108
C Liv i, IIl. 8.3 x 106 §
D LIV, LI IV. 9.5 x 106 -
ohEIc)
s
a rﬂlps Jinjctl orglvideo/?v=tdZ3defKvfl
o 1
46 The chance of a shark bite is mand the chance
. 1 .
of a snake bite IS 55560.000" Which are you more
likely to be bit by?
A both are the same chance 5
B the snake Z
<
C the shark
D neither
[l

https:/injctl.org/video/2v=DGOmS-WLVLA
a

(oervedrom engage™)

https:/injct.orgivideo/?v=geS-AayPUAD
Ll

Multiplying Numbers in Scientific Notation

Multiplying with scientific notation requires
at least three (and sometimes four) steps.

1. Multiply the coefficients

2. Multiply the powers of ten
applying the rule of exponents

3. Combine those results

4. Putin proper form

E5E

[=l0EE
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Multiplying Numbers in Scientific Notation
Evaluate: (6.0 x 104)(2.5 x 102)
1. Multiply the coefficients 6.0x25=15

2. Multiply the powers of ten 104x 102 = 106
applying the rule of exponents

3. Combine those results 15 x 108

Math Practice

4. Putin proper form 1.5x 107

Multiplying Numbers in Scientific Notation

Evaluate: (4.80 x 106)(9.0 x 10-¢)

1. Multiply the coefficients

47 Evaluate (2.0 x 10-4)(4.0 x 107).
Express the result in scientific notation.
A 8.0x10M

8.0x 103

5.0 x 108

5.0 x 101

7.68 x 10-28

7.68 x 10-28

Answer

Mmoo @

https://njctl.orgivideo/?v=IDNCg-L-D6c
a

49 Evaluate (6.0 x 102)(2.0 x 103)
Express the result in scientific notation.
A 1.2x108

1.2 x 101

1.2x 105

3.0x 101

3.0x 108

3.0 x 101

Answer

Mmoo @

[E:2E
O

hitps:/injct.orgvideol?v=JIWWgRUXB0O
a

"

=

hitps:/injctl. orghvideo/?v=nfbFIBBK|1U
a

2. Multiply the powers of ten &
applying the rule of exponents %—
c
3. Combine those results =
4. Putin proper form
48 Evaluate (5.0 x 106)(7.0 x 107)
Express the result in scientific notation.
A 35x10m1
B 3.5x10"
C 3.5x10¢ fg
D 35x10t 2
<
E 7.1x10m1
F 7.1x10
[=:2%: 5
[
a hl(psl Iinjctl.orglvideo/?v=DSdm_HeZhok
50 Evaluate (1.2 x 10-6)(2.5 x 103).
Express the result in scientific notation.
A 3x103
B 3x103
C 30x103 5
D 03x101 §
E 30x10® <
OFE0

18
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A

m oo W

[=lE¥

ClZam

51 Evaluate (1.1 x 104)(3.4 x 108).
Express the result in scientific notation.

3.74 x 1024
3.74 x 1010
4.5 x 1024
4.5 x 1010
37.4 x 102+

htps:/injctl.org/video/2v=gbxPvYs 1Y
a

Answer

52 Evaluate (3.3 x 104)(9.6 x 103).
Express the result in scientific notation.

A

m o O @

31.68 x 107
3.168 x 108
3.2x107
32 x 108
30 x 107

Answer

_ https/injctl.org/video/?v=mJjiKIpFMTM
a

A

m oo o

CIEEACT
El’

53 Evaluate (2.2 x 10-6)(4.6 x 10-4).
Express the result in scientific notation.

10.12 x 10-20
10.12 x 10
1.012 x 10-10
1.012 x 10
1.012x 108

htips:/injctl org/video/?v=kbueTCnCdxg

Answer

Dividing Numbers in Scientific Notation

e
0

Dividing with scientific notation follows
the same basic rules as multiplying.

1. Divide the coefficients

2. Divide the powers of ten
applying the rule of exponents

3. Combine those results

4. Putin proper form

hitps://njctl.org/video/?v=MBBEYWOUBA
L]

Division with Scientific Notation

5.4 x 108

Evaluate: ST

Divide the coefficients 54+9.0=0.6

Divide the powers of ten 106 = 102 = 104
applying the rule of exponents
Combine those results 0.6 x 104

Put in proper form 6.0x 103

Math Practice

Division with Scientific Notation

4.4 x 106

Evaluate:W

Divide the coefficients

Divide the powers of ten
applying the rule of exponents

Combine those results

Put in proper form

Answer

19
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54 Evaluate: 4.16 x 10-°
5.2x 105
Express the result in scientific notation.

55 Evaluate: 7.6 x 10-2
4 x 104
Express the result in scientific notation.

A 08x10+
B 0.8x10
C 08x10s g
n
D 8x104 &
E 8x10%
[=1:%3
Flk.
=]
a https://njctl.orgvideo/?v=iLHXEbpeGgM
56 Evaluate: 8.2 x 103
2x107
Express the result in scientific notation.
A 41x100
B 4.1x104
C 4.1x10+4
D 4.1x102 $
0
E  4.1x101 <
=2 E
Er"’
i https://njctl.org/video/ ?v=4PNuGAsio8s

A 1.9x102
B 1.9x10%
C 19x102 g
(7]
D 19x10s &
E 19x108
EE
=
i ‘h(\ns Jinjctl.org/video/?v=02PABNOVgAE
57 Evaluate: 3.2 x 102
6.4 x 104
Express the result in scientific notation.
A 5x10%6
B .5x102
C .5x102 5
D 5x10 5
<
E 5x103

=2
{%
=]

hitps:/injct.org/video/?v=0uSzINODCpc

58 The point on a pin has a diameter of approximately
1 x 10-4 meters. If an atom has a diameter of
2 x 10-19meters, about how many atoms could fit
across the diameter of the point of a pin?

A 50,000
B 500,000
C 2,000,000
D 5,000,000
140
of:

https:/injctl.org/video/2v=VAVIxGP77Dg
L]

Question from ADP Algebra |
End-of-Course Practice Test

Answer

59 The body of a 154 pound person contains approximately
2 X 10" milligrams of gold and 6 X 10* milligrams of
aluminum. Based on this information, the number of
milligrams of aluminum in the body is how many times
the number of milligrams of gold in the body?

A 12.0 x 100
B 1.2x10!
C 3.0x 102
D 0.5x100
5
O

https:/injct.org/video/?v=P5bYEWAXgPI
a

From PARCC EOY sample test non-calculator #5
a



https://njctl.org/video/?v=iLHXEbpeGgM
https://njctl.org/video/?v=o2PA8noVgAE
https://njctl.org/video/?v=4PNuGAsio8s
https://njctl.org/video/?v=OuSzlN0DCpc
https://njctl.org/video/?v=VAvfxGP77Dg
http://practice.parcc.testnav.com/#
https://njctl.org/video/?v=P5bYEWAxgPI
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60 One type of ant weighs about 3 x 10-3 gram. The ant can

A 45
B 20 3 Thi
ey 3 Adg
-
C5 L
D 50 “E v
W
;E|.~ !5 W
[Tk H
__ https:/inctl.orglvideo/?v=hG_i008SW-8
-

From PARCC PBA sample test non-calculator #8
a

carry close to 1.5 x 10-1 gram of food on its back. The
amount of food, in grams, an ant can carry on its back is
approximately how many times its own body weight, in
grams? Give your answer in standard form.

Addition and Subtraction
with Scientific Notation

Return to
Table of Contents

=

©
hitps:/injct.orghvideo/v=A2py9X5Nryw
a

Addition and Subtraction
with Scientific Notation

Numbers in scientific notation can only be added or
subtracted if they have the same exponents.

If needed, an intermediary step is to rewrite one of the
numbers so it has the same exponent as the other.

7

Addition and Subtraction

This problem is slightly more difficult because you need to add
one extra step at the end.

8.0x103+5.3x 103 =

Since the exponents are the same (3), just add the
coefficients.

8.0x103+5.3x103= 13.3x 103

But that is not proper form, since 13.3 > 10;
it should be written as 1.33 x 104

Addition and Subtraction

This is the simplest example of addition
4.0x103+53x103 =
Since the exponents are the same (3), just add the coefficients.
4.0x103+53x103= 9.3x 108
This just says
4.0 thousand

+ 5.3 thousand
9.3 thousand

Addition and Subtraction

8.0x104+5.3x 103 =

This requires an extra step at the beginning because the
exponents are different. We have to either convert the first
number to 80 x 103 or the second one to 0.53 x 104.

The latter approach saves us a step at the end.

8.0x 104+ 0.53 x 104 = 8.53 x 104

Once both numbers had the same exponents, we just add the
coefficient. Note that when we made the exponent 1 bigger,
that's makes the number 10x bigger; we had to make the
coefficient 1/10 as large to keep the number the same.

21
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62 8.0 x 103 minus 2.
A 6.0x103
B 6.0x100
C 6.0x108
D 7.8x103
5

_ httpsilinjet orgivideo/2v=q1X0X449ZDo
L]

0x103is

Answer

64 3.5x 105 plus 7.8 x 105 is

A 113x10
B 1.13x104
C 1.13x108
D 11.3x100

ElzE
[=

hitps:/injctlorg/video/2v=XXbUIKQ-UyA
a

Answer

Return to
Table of Contents

61 The sum of 5.6 x 103 and 2.4 x 103 is
A 8.0x10°
B 8.0x106
C 8.0x10°
D 8.53x10°
]
2
2
<
[
O
i r\tlps.//mcl\ org/video/?v=R4sPErPcBP4
63 7.0 x 103 plus 2.0 x 102 is
A 9.0x103
B 9.0x10s
C 7.2x103 ~
Q
D 7.2x102 H
<
E¥E
E y =i
3
5
=
[
Glossary & z
Standards ke

Base

The number that is going to be
raised to a power. It is multiplied the
number of times shown in the power.

188 .
73

338
215¢

ten to the
power of 3

103 =
10x10x 10 =
1,000

In scientific
notation,

the base

will always = 10

Back to
Instruction,

22
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Coefficient

Power

A number that shows you how many times to

A number used to multiply a variable.
A factor of a term.

3y 19z

6.5x 103

.000000459

4.59x 107

scientific notation:

a coefficient
and 10 raised to
some power

3.78 x 108

Back to
Instruction

use the number in a multiplication.
A quick way to write repeated multiplication.

ten to the ontif ot
power of 3 scientific notation:
E)(a-g.:e‘nt a coefficient
por 108 = and 10 raised to
10x10x10 = some power
Index 3.78 x 106 3
1,000

Back to
Instruction

Scientific Notation

Standard Form

A convenient system scientists developed
to rewrite big or small numbers using
powers of 10 that does not change the value.

A number whose scientific form has been
expanded. The most familiar form of a number.

big numbers small numbers .
and 10 raised to
180,000 kg = 0.00015 kg =
some power
1.8 x 108 -
8 x 10 1.5 x 104 3.78 x 106

a coefficient

4,500,000 Standard Form: *Note*

' ' 6,500 this is not the
0.00000032 "correct" form
vs.

0.006789 but the_ most
Scientific Form: recognizable
120,000 6.5x 103 form.

Back to
Instruction

Back to
Instruction

Standards for Mathematical Practices

MP1 Make sense of problems and persevere in solving them.

MP2 Reason abstractly and quantitatively.

MP3 Construct viable arguments and critique the reasoning of others.
MP4 Model with mathematics.

MP5 Use appropriate tools strategically.

MP6 Attend to precision.

MP7 Look for and make use of structure.

MP8 Look for and express regularity in repeated reasoning.

Click on each standard to bring S
you to an example of how to (&/CoOMMON CORE
meet this standard within the unit. e

i

23
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