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Science Skills

Scientific Notation

‘Sclence often deals with large mumbers. The numiber of hydrogen atoms n a icr
of water, for example, is almost 70 000 000 000 000 000 000 000 000- On the other
hand, the width of our galaxy s 9315 000 000 000 000 Jan. To wite out such huge.
‘umbers every time you used them would be a lot of trouble. If you were per-
forming a seris of caleulations, working with long numbers could be tme-con-
Suming and confusing.

BREAKING DOWN LARGE NUMBERS
To deal with this problem, selentists often write numbers in scientific notation.
In sclentific notation, all nurbers are expressed as two numbers multplied
together. The first s & number between one and fen, and the second i a power of
ten. For example, 20 s written as 2 x 10%, 200 is 2 10% (2 100), and 2000 is

2 10° (2 % 1000). This method makes it possible to write very large numbers in
staple way.

USING DECIMALS IN SCIENTIFIC NOTATION
I many cases, decimals must be used (0 keep the proper number of significant
figures. For example, the radius of Earth s 6370 000 m. To keep thrce significant
figures and have the first number in scientific notation be between one and ten,
this number must be expressed as 6.57 X 10° . Note that the number of the
exponent,in his case 6, s the number of places the decimal point was moved (o
the left.

6,320,000,

WRITING VERY SMALL NUMBERS

Very small mumbers can also be expressed i scientific notation. To express a num-
ber less than one, negative exponents are used. For esample, the ifetime of a iny
particle called a pion Is ust 0.000 000 026 of a second, or 26X 10°* . In this case,
the exponent is the number of places the decimal point was moved (o the right.

0000000026
Problem
Write the mass of au electron, 0.000 549 amu, in sclentific notation.

Solution

Step 1: Move the decimal point left or right unil the number to the left
o the decimal point is between one and ten. I this case, move the decinal
point o the right four places 0 549
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Step 2: Determine the size of the exponent. The size o the exponent s equal
10 the number of places you moved the decimal point. Here, the decimal was
moved four places, 50 the exponent s 1.
Step 3: Determine the sign of the exponent. If ou start with a number
between zero and one, the exponent in scientfic notation must be negative.
Because 0.000 549 is less than one, the exponent is negatine.
Step 4: Express the number in scientific notation. Combine you results 1o
write the number in scientfic notation, and include the nis.

0.000 549 amu =549 X 10 amu

Problem

The distance from Earth to the moos
nmumber in standard notation

is about 3.84x 10° km. Express this

Solution
Step L: Move the decimal point left or Fight to the number of places
expressed by the exponent. I the exponent is negatve, move the decimal
DoInt o the left. I this case, because the exponent (5) s posiive, you should
‘move the decimal point five places to the right, to 354 000
‘Step 2: Write the number in standard notation. If the mumber has more than
four digis, add spaces in the proper places. Include the unls.

384 10° kan = 381 000 k

Practice

Work out the practice problems on a separate piece of paper, and write your
answers in the spaces provided.
1. Humans can hear sounds with frequencies up to 20 000 Hz, while dolphins can
hear sounds s high as 150 000 Haz. Write these numibers in scientific notation.

2.In meteorology; 0.005 cnvh of precipitation is a mist, while 0.02 exvh of
precipitation is  drizzle. Write these rumbers i scientific notation.

3. Express the area and average depth of the Pacific Ocean in scientific notation.
The area is 166,000 000 ke, and the average depth is 4200 m.

4. Write 147 10" s, the speed of sound in water, in standard nofation.

5. Wiite the diameter of an atom, 1 10°* can, in standard nofation.
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Answers below
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