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"™ Math Skills Review

Scientific Notation

Scientific notation is the way that scientists easily handle very large numbers or very small numbers. For
example, instead of writing 0.0000000056, we write 5.6 X 10°°. So, how does this work?

We can think of 5.6 X 107 as the product of two numbers: 5.6 (the digit term) and 10?2 (the exponential
term).

Here are some examples of scientific notation.

10000 =1x 10* 24327 = 2.4327 x 10*
1000 =1x 10> 7354 =7.354x 10°
100=1x 10% 482 = 4.82 x 107
10=1x10! 89=89x 10! (not usually done)
1=10°
1/10=0.1=1x 10! 0.32 = 3.2 x 107! (not usually done)
1/100 = 0.01 =1 x 1072 0.053=5.3x 102
1/1000 = 0.001 =1 x 10> 0.0078 = 7.8 x 107
1/10000 = 0.0001 = 1 x 10™* 0.00044 = 4.4 x 107

As you can see, the exponent of 10 is the number of places the decimal point must be shifted to give the
number in long form. A poesitive exponent shows that the decimal point is shifted that number of places
to the right. A negative exponent shows that the decimal point is shifted that number of places to the
left.

In scientific notation, the digit term indicates the number of significant figures in the number. The
exponential term only places the decimal point. As an example,

46600000 = 4.66 x 107
This number only has 3 significant figures. The zeros are not significant; they are only holding a place.
As another example,
0.00053 =5.3x 107
This number has 2 significant figures. The zeros are only place holders.

How to do calculations:

On your scientific calculator:
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Make sure that the number in scientific notation is put into your calculator correctly.
Read the directions for your particular calculator. For inexpensive scientific calculators:

Punch the number (the digit number) into your calculator.

Push the EE or EXP button. Do NOT use the x (times) button!!
Enter the exponent number. Use the +/- button to change its sign.
Voila! Treat this number normally in all subsequent calculations.

o bR b

To check yourself, multiply 6.0 x 10° times 4.0 x 10° on your calculator. Your answer should be 2.4 x
10°.

On your cheap non-scientific calculator:

You will need to be familiar with exponents since your calculator cannot take care of them for you. For
an introduction to rules concerning exponents, see the section on Manipulation of Exponents.

Addition and Subtraction:

» All numbers are converted to the same power of 10, and the digit terms are added or subtracted.
e Example: (4.215 x 1072) + (3.2x 107%) = (4.215 x 102) + (0.032 x 102) = 4.247 x 102
e Example: (8.97 x 10%) - (2.62 x 10%) = (8.97 x 10%) - (0.262 x 10%) = 8.71 x 10*

Multiplication:

o The digit terms are multiplied in the normal way and the exponents are added. The end result is
changed so that there is only one nonzero digit to the left of the decimal.

e Example: (3.4 x 10%)(4.2x 10%) = (3.4)(4.2) x 10063 = 1428 x 10° = 1.4 x 1010
(to 2 significant figures})

e Example: (6.73 x 10)(2.91 x 10%) = (6.73)(2.91) x 1052 = 19.58 x 103 =1.96 x 102
(to 3 significant figures)

Division:

o The digit terms are divided in the normal way and the exponents are subtracted. The quotient is
changed (if necessary) so that there is only one nonzero digit to the left of the decimal.

o Example: (6.4 x 10%)/(8.9 x 10%) = (6.4)/(8.9) x 106D = 0719 x 104 =72 x 103
(to 2 significant figures)

e Example: 3.2 x 10%)/(5.7 x 102 = (3.2)/(5.7) x 10> = 0561 x 10° = 5.6 x 104
(to 2 significant figures)

Powers of Exponentials:

» The digit term 1s raised to the indicated power and the exponent is multiplied by the number that
indicates the power.

o Example: (2.4 x 109 = (2.4) x 1003 = 13.824 x 1012 = 1.4 x 1013
(to 2 significant figures)

« Example: (6.53 x 107°)? = (6.53)2 x 1003%2 = 42 64 x 10°=4.26x 105
(to 3 significant figures)
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Roots of Exponentials:

» Change the exponent if necessary so that the number is divisible by the root. Remember that

taking the square root is the same as raising the number to the one-half power.
e Example:

3.6 x105=[36 x 10%4= [36 x J10% = 6.0 x 102

e Example:
2 3 3 3
7.3 %108 = (73 x 109 = [73 x [I0¥ = 1.9 x 103
QUIZ:
Question 1 Write in scientific notation: 0.000467 and 32000000
Question 2 Express 5.43 x 107 as a number.

- Question 3 45x10%x(52x10H) =7
Question 4 (6.1x10%)/(12x 103 =7
Question 5 (3.74x 1073y =2
Question 6 The fifth root of 7.20 x 102 =7

Answers: (1) 4.67 x 10™; 3.2 x 107 (2)0.00543 (3) 2.3 x 1071 (2 significant figures) (4) 5.1 x 10° (2
significant figures) (5) 1.96 x 10710 (3 significant figures) (6) 3.73 x 10* (3 significant figures)

Pick your next topic: _ |
Q Algebraic Manipulation @ Sionificant Figures @ Manipulation of Exponents
@ Dimensional Analysis @ Logarithms @ The Quadratic Equation
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] SCIENTIFIC NOTATION - Name

Scientists very often deal with very small and very{arge numbers, which can lead to alot ¢
confusion when counting zeros! We have learned fo express these numbers as powers of

Scientific notation takes the form of M x 10" where 1 <M < 10 and "n” represents the numb

of decimail places to be moved. Posifive n indicates the. stondcrd form is a large number.
Negative n indicafes a number between zero and one-

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

We move the decimal point so that there is only g )
one digit to its left, atotal of 6 places. .. .~ I}
1,500,000 = 1.5x 10¢ ‘ TS ,

Example 2: Convert 0.000025 to smenhﬁc notation.,

For this, we move the decnmc:[ potni 5 places. to ’rhe
right.

0.000025 = 2.5x 10°

(Nofe that when a number starts out Iess fhan one, .
the exponent is clwc:ys negative:)

<

Convert-the following to scientific notation.

1. 0005 = 6 025 =
2, 5060 = | 7. 0025 =
3. 00008 = 8. 00025 =
4, 1000 = 9. 800 = _ _
5. 1,000,000 = 0. 5000 =

Convert the following fo standard notation.

11510 = 6. 3.35x10% =

2. 1.5x10% = 7. 1.2x10% =

3. 3.756x10%2 = .8. 1xi0? =

4, 375x 107 = - g 1xi0' = 7

5 22x10° = 10, 4x 1P = ' %
éhén%iéfry F8765 | 8
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Name

CHAPTER 3 REVIEW ACTIVITY

Date Class

Text Reference: Section 3-3

Scientific Notation

Scientific notation is a useful way of writing very large and very smail
numbers. It is easier to carry out calculations with such nuinbers when
they are written in scientific notation. When measured quantities are
expressed in scientific notation, the number of significant figures is
clearly shown. (In this activity, assume that all figures are significant.)

A number written in scientific notation consists of two factors: (a)

a number between 1 and 10, and (b) a power of 10. The power of 10
shows the number of 10’s that are to be multiplied together. For exam-

ple,

10*

Negative exponents indicate reciprocals:

larly, 0.001201 = ==~ = 1.201 X 10°%,

1

107 = &= = 0.1, 107 = - =

10! 10°

1.201
1000

Example 1

10; 10° = 10 x 10 = 100; 10* = 10 x 10 x 10 = 1000; and so on.

0.01; 1072 = ok 0.001

103

In scientific notation, 1201 = 1.201 X 1000 = 1.201 x 10°. Simi-

Express the mass of a hydrogen atom in scientific notation.
Mass = 0.000 000 000 000 000 000 000 001 67 g.
Answer: 167 x 107 % g

Exampie 2

Express the diameter of a hydrogen atom in standard notation.
Diameter = 1 X 107" m,
Answer: 0.000 000 000 1 m

Write the following numbers in scientific notation.

e WO

. 512

35 615
885 326 251

. 9.000 40
. 0.01001

i oA .

Write the following numbers in standard notation.

3-2

© ® a o

3.0 x 10°

. 149 x 10°°

5.000 102 x 10°

.44 x 1077
10,

9.993 x 1072
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