SCIENTIFIC NOTATION REVIEW
Do you know this number, 300,000,000 m/sec.? 

It's the Speed of light ! 

Do you recognize this number, 0.000 000 000 753 kg. ? 
This is the mass of a dust particle! 

Scientists have developed a shorter method to express very large numbers. This method is called scientific notation. Scientific Notation is based on powers of the base number 10. 

The number 123,000,000,000 in scientific notation is written as : 
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The first number 1.23 is called the coefficient. It must be greater than or equal to 1 and less than 10. 

The second number is called the base . It must always be 10 in scientific notation. The base number 10 is always written in exponent form. In the number 1.23 x 1011 the number 11 is referred to as the exponent or power of ten. 



To write a number in scientific notation:

Put the decimal after the first digit and drop the zeroes. 
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In the number 123,000,000,000 The coefficient will be 1.23 

To find the exponent count the number of places from the decimal to the end of the number. 

In 123,000,000,000 there are 11 places. Therefore we write 123,000,000,000 as: 
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Exponents are often expressed using other notations. The number 123,000,000,000 can also be written as: 
1.23E+11 or as 1.23 X 10^11 




For small numbers we use a similar approach. Numbers less smaller than 1 will have a negative exponent. A millionth of a second is:
0.000001 sec. or 1.0E-6 or 1.0^-6 or [image: image4.png]-b
f 0x 10




Try these sample questions!

Top of Form

5.3 X 10-3=   



6.34 X 105=   




5.56 X 107=   Bottom of Form
Part 1: How Do we Multiply numbers in Scientific Notation?
Rules for Multiplication in Scientific Notation: 

1) Multiply the coefficients 

2) Add the exponents (base 10 remains) 

Example 1: (3 x 104)(2x 105) = 6 x 109 

What happens if the coefficient is more than 10 when using scientific notation? 
Example 2: (5 x 10 3) (6x 103) = 30. x 106 
While the value is correct it is not correctly written in scientific notation, since the coefficient is not between 1 and 10. We then must move the decimal point over to the left until the coefficient is between 1 and 10. For each place we move the decimal over the exponent will be raised 1 power of ten. 

30.x106 = 3.0 x 107 in scientific notation. 

Example 3:  (2.2 x 10 4)(7.1x 10 5) = 15.62 x 10 9 = 1.562 x 10 10 

Example 4: (7 x 104)(5 x 106)(3 x 102) = 105. x 10 12 

now the decimal must be moved two places over and the exponent is raised by 2. Therefore the value in scientific notation is: 1.05 x 10 14 

Now try these: 

 (2 X 103)(4X104)= 


(6 X 105 )(7 X 10 6)= 


(5.5 X 107)(4.2 x 104)=

What happens when the exponent(s) are negative?
We still add the exponents, but use the rules of addition of signed numbers. 
Example 5: (3 x 10 -3) (3x 10-3) = 9. x 10-6 
Example 6: (2 x 10 -3) (3x 108) = 6. x 105
Now try these: 

(3 X 10-6)(2X10-4)=


(5 X 10-5 )(7 X 10 10)=


(5.5 X 10-7)(4.2 x 104)=
Top of Form

Bottom of Form

Part 2: How Do we Divide numbers in Scientific Notation?

What happens if the coefficient is less than 10? 
Example 1: (2 x 10 7) / (8 x 103) = 0.25 x 104 

While the value is correct it is not correctly written in scientific notation since the coefficient is not between 1 and 10. We must move the decimal point over to the right until the coefficient is between 1 and 10. For each place we move the decimal over the exponent will be lowered 1 power of ten. 

0.25x10 4 = 2.5 x 103 in scientific notation. 

Now try these: 
(4 X 106) / (2X104)= 


(9 X 108) / (2 X 10 6)= 


(3 X 107) / (8 x 104)=
Top of Form

Bottom of Form

What happens when the exponent(s) are negative?
We still subtract the exponents (apply the rules for subtracting signed numbers)

Example 2: (9 x 10 -6) / (3x 10-3) = 3. x 10-3 

Example 3: (2 x 10 3) / (4 x 10-8) = 0.5 x 1011 = 5 x 10 10
Now try these: 
(3 X 10-6) / (2X10-4)= 


(7 X 10-5 ) / (2 X 10 10)= 

(1.5 X 10-7) / (3.0 x 104)=
Part 3: How Do we Add or Subtract numbers in Scientific Notation?

When adding or subtracting in scientific notation, you must express the numbers as the same power of 10.  This will often involve changing the decimal place of the coefficient.

Ex. 1  Add 3.76 x 104 and 5.5 x 102  

· move the decimal to change 5.5 x 102 to 0.055 x 104
· add the coefficients and leave the base and exponent the same:  3.76 + 0.055 = 3.815 x 104 
· following the rules for rounding, our final answer is 3.815 x 104         

Rounding is a little bit different because each digit shown in the original problem must be considered significant, regardless of where it ends up in the answer.

Ex. 2  Subtract (4.8 x 105) - (9.7 x 104)
· move the decimal to change 9.7 x 104 to 0.97 x 105 
· subtract the coefficients and leave the base and exponent the same:  4.8 - 0.97 = 3.83 x 105 
· round to correct number of significant digits: 3.83 x 105   
Top of Form

