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Scientific Notation

FARCWCY MASTER

Use with Appendix B,
Scientific Notation

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

A number in which
only one digit is
placed to the left
of the decimal

Thus, the temperature of the Sun, 15 million kelvins, is
written as 1.5 X 107 K in scientific notation.

An exponent
of 10 by which
the number is
multiplied

Positive Exponents Express 1234.56 in scientific notation.

1234.56
Each time 1234.56 x 10° = 123.456 x 10! the :
the decimal N exponent is
place is 123,456 x 10" = 12.3456 x 10 increased by
moved one 12.3456 x 102 = 1.234 56 x 103 one.
place to the W)
left, 1.234 56 x 10°

Each time
the decimal
place is
moved one
place to the
right,

Negative Exponents Express 0.006 57 in scientific notation.

0.006 57

0.006 57 x 10° = 0.0657 x 10! the .
u expenent is

0'3657 s 10_—1 = 0.657 X 1072 decreased

0657 x 1072 = 6.57 x 1073 by one.’

6.57 x 1073
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Use with Appendix B,
Scientific Notation

1. Express each of the following numbers in scientific notation.

a. 230 "
~2-.3 X \o

b. 5601
2

s to/ wlOo
C. 14100000 B

E4lx1o

d. 56 million

e. 2/10
.L 2Zx 10 -

=l

f. 0.450 13 -
g 5013 X0

90089 , ach
8. g X(0

h. 0.00026 - ‘/ v

"‘z"'(e X0+

i. 0.000 000698 . i Fr
B X To"

12 thousandth

" R - —Z“.'

2. Express each of the following measurements in scientific notation.
a. speed of light in a vacuum, 299 792 458 m/s

-2,49792458 x(0.®

o\l si

b. numbcr of scconds ina dqy 86 400 s
T GubY-x-10.

q

€. mean radnus of Earth 6378 km
LA 348)( 1O PW\

d. density of oiygcn gas at 0°C and pressure of 101 kPa, 0.001 42 g/mL

o= }wmfZ,X’O
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Q/mL’i e

e. radius of an argon atom, 0.000 000 000 098 m

P e

2:&x10° A 4
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ECIENTIFIC NOTATION * Name 55

Scientists very oft :
confusion wrr:,en cegu?ﬁo‘ with very small and very large numbers, which can lead to a*of &
ing zeros! We have learned to express these numbers as powers i 10.

Scientific not

et plcgi:? ';c:kes the form of M x 10" where 1 <M < 10 and *n” represents the number

Negative n Indi s o be moved. Positive n Indicates the standard form Is a large number.
ndicates a number between zero and one.

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

We move the decimal point so that there Is only
one digit to its left, a total of 6 places.

1,500,000 = 1.5x 10°

Example 2: Convert 0.000025 to scientific notation.
For this, we move the decimal point 5 places to the
right.

0.000025 = 2.5x 10°

(Note that when a number starts out less than one,
the exponent is always negative.)

Convert the following to scientific notation. & Ty
1 0005 = 5 AdOm 6 025= LI HOS
2. 5080 = S osXO 7. 0025 = i7,.,.5:&)c4'~0?§%‘ H
3. 00008 = "Bxl bi’:‘qw”f 8. 00025 =1L 2-5 sef
4, 1000 = _= f“X103":’ 9. 500 =  ° 5«&!0“ n
\eg -
5. 1000000 = X0 10. 5000 = XN
Convert the following to standard notation. |
1 1sx10 = 2§00 6 335x10" - wOeS3Es
2. 15x10° = ZPLOOIST 7. 12x104 = =000 612
3. 3.75x10? = Qe 0BT Sh, 8. 1x10 = [0 000
a 37510 = _smBIS 9. 1x 10" =@ =
5. 22x10° = 220 0065 10, 4x10° = 4
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Operations with Scientific
Notation

Use with Appendix B,

Operations with

Scientific Notation

Addition and Subtraction
Before numbers in scientific notation can be added or

subtracted, the exponents must be equal.

r Not equal _l l_ Equal ———l

(3.4 x 10?) + (4.57 x 103) = (0.34 x 10%) + (4.57 x 103)

_ 1

The decimal is moved
to the left to increase  — (0.34 + 4.57) x 103

the exponent.
= 4.91 x 103

Multiplication
When numbers in scientific notation are multiplied, only the

number is multiplied. The exponents are added.
(2.00 x 103)(4.00 x 10%) = (2.00)(4.00) x 103+4

f

= 8.00 x 107

Division .
When numbers in scientific notation are divided, only the
number is divided. The exponents are subtracted.

9.60 x 107 9.60 1
= x 1074
1.60 x 104 1.60 0 T

= 6.00 x 103
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Operations with Scientific
Notation

1. Pe : : g e ;
rform the following operations and express the answers in scientific notation.

a. (1.2 X 10% + (5.35 x 10%)
ZSdTIv 6"

b. (6.91 X 1072) + (2.4 x 1073

- sz.
2 S X100
¢ (9.70 X 10%) + (8.3 X 105
WHES S X Oy
d. (3.67 X 10%) — (1.6 X 10Y)
A Y T e TP
e
e. (841 X 1075 -(79x%x107%
__q P MO
(1. 33 X 105) 4.9 X 104)

o

2. Perform the following operations and express the answers m sc:ennﬁc notation.

a. (4.3 X 10%) X (2.0 X 10° c-f-‘“g (, X (D e

. (6.0 X 10%) X (1.5 X 1072

c. (1.5X 1073 X (8.0 X% 107} B ettt ol
= i -cangn

7.8 X 107  puuannit S -,
W BES el s io T

8.1 X 1072 _.,:Z’.'Lé'l"a x]0
— /

€ 90x 10?

6.48 X 10° .
(2.4 X 10%(1.8 X 107%)
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