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Review of Math Functions-2
Directions
Complete the following worksheet to review the math functions required for an AP class.  Do not use a calculator to solve these problems, because you will not be allowed to use a calculator on the AP exam.  You must show your work and cancel units to get credit for these problems.

Metric Conversion
Many scientific problems require you to convert units of measurement.  When solving these problems you must cancel units until you convert the units that were given at the start of the problem into the units you want the answer to be in.   The following chart can be used to determine how many base units are in any other unit depending on their prefixes.  

If U stand for any base unit (grams, meters, liters, etc), then the following prefixes mean:
           1 Giga = 1,000,000,000 U = 1 x 109 U
     1 Mega = 1,000,000 U  = 1 x 106 U
      



  1 Kilo = 1,000 U = 1 x 103 U
   1 Hecto = 100 U = 1 x102 U
       1 Deca = 10 U = 1 x101U
1 U
       1 deci = 0.1 U  = 1 x10-1 U   
or,  [10 deciU = 1 U]

     1 centi = 0.01U = 1 x 10-2 U
or,  [100 centiU = 1 U]

   1 milli = 0.001U = 1 x 10-3 U
or,  [1000 milliU = 1 U]

      1 micro = 0.000001 U = 1 x 10-6 U
or,  [1,000,000 microU = 1 U]

  1 nano = 0.000000001 U = 1 x 10-9 U
or, [1,000,000,000 nanoU = 1 U]

Example 
Convert 35 DecaU into milliU.
{Remember U can stand for any units, grams, meter, liters, etc.}

This task can be made much easier if you follow these simple rules.


A.  Write down the number and units given at the start of the problem.


B.  Write down a fraction that will convert the given units into the base units.


C.  Write down a fraction that will convert the base units into the final units. 

A.  35 DecaU
{Write down the given number and units}

B.  35 DecaU  x      10 U__  =   350 U  
{Write down a fraction that will convert the given 



    1 DecaU



units into the base units}

C.  350 U  x   1000 milliU   =  350,000 milliU
{Write down a fraction that will convert the 


     1 U





base units into the final units}

Example 1:  15 kilograms =  ______ milligrams
A & B.   15 kilograms  x   1000 grams  =  15000  grams









           

      1 kilograms








   


C.   1500 grams  x  1000 milligrams  =  1,500,000 mg











   1 gram

Example 2 :   1 decameters =  _____ kilometer
A & B.  1 decameter  x   10 meters   =      10 meters 








                       
                1 kilometer








C.  10 meters  x   1 kilometers  =  1 kilometers  =  0.01 km










    1000 meters

  100

Practice Problems




Conversion Calculations (You must show your work!!!)

1.  100 millimeters =    _____ micrometer

2.  20 hectometer = _____ kilometers

3.  70 grams =  __________________ nanograms

4.  140 megawatts =  __________ kilowatts

5.  100,000,000 nanograms =  ______________ milligrams 

6.  137 Megawatts = _______________  milliwatts
Exponents

Definition
Exponents are a way to show how many times something is multiplied by itself.  The small superscript number is the number of times you multiply the number below it by itself. [Anything to the zero power equals 1 (since you need at least 2 numbers to multiply something)]




Sample Problem

Sample Calculations (You must show your work)


Examples:  

42 = 


4 x 4 = 16






43 = 


4 x 4 x 4 =  64





28 = 


2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 = 256

Practice Problems

Exponent Calculations (You must show your work)

1.  55 = _____

2.  24= _____

3.  106 = _______

4.  63 = _______

5.  84 = _______

6.  46 = ______________

7.  36 = _______________
Scientific Notation

Because scientists often have to do calculations involving very large numbers they have developed a short hand method of writing numbers to avoid losing zeros in your calculations.  This method is called scientific notation.


Example:  1,000,000,000 =  1 x 109 in scientific notation.

The number before the “x” is called the coefficient and must be a number between 1 and 10.  The number after the “x” is called the base.  (The base is usually 10 in most problems you will encounter on the APES exam).  The superscript number is called the exponent.  The exponent is the number of times you would multiply the coefficient by 10 to get back to the long hand method of writing the number (a 1 with 9 zeros after it).



For example,  1 x 109 

coefficient  = 1


 




base  =  10







exponent  =  9




       Sample Problem

Sample Calculations (You must show your work)

Example Problem 1:  
      1500 = 1.5 x 103  

1.500       {If you make the coefficient 3 powers of 10 










smaller (1500 to 1.5) than you must make










the exponent 3 powers of 10 higher}

Example Problem 2:          4 x 105 =  400,000
4.00000   {If you make the exponent 5 powers of 10 










smaller (5 to 0) than you must make the 










coefficient 5 powers of 10 larger 










(4 to 400,000)}

Sample problems



Sample Calculations (You must show your work)

1.  1000 = _________

2.  17,000 = __________

3.  1 x 106 = _____________


4.  9 x 105 = _____________

5.  43,800,000 = ____________

6.  7 x 1012 =  _____________________

7.  226,000,000 = _____________
Multiplying Numbers in Scientific Notation

When you multiply numbers in scientific notation you multiply the coefficients (the numbers before the “x”) and you add the exponents (superscripts).



     Sample Problem


Sample Calculations (You must show your work)


Example:  2 x 103 (4 x 106) =  8 x 109  
multiply coefficients [2 x 4 = 8] and 








add exponents [3 + 9 = 12]  

Sample Problems



    
Calculations (You must show your work)
1.  3 x 103 (2 x 104)  =  ____________  

2.  5 x 107 (1 x 104)  =  ____________

3.   2 x 109 (4 x 10-3)  =  ____________

If the number you get by multiplying the coefficients is larger than 10, you should simplify the answer by reducing that number by however many powers of 10 are necessary to write the coefficient as a number between 1 and 10.  Then you must add however many powers of 10 that you reduced the coefficient by to the exponent.



          Sample Problems
    Sample Calculations (You must show your work)


Example 1:    5 x 103 (4 x 103)  =   {coefficients; 5 x 4 = 20}  &  {exponents; 3 + 3 = 6}  =  20 x 106  





              =  20 x 106  =   2.0 x 107  


Example 2:    2 x 107 (5 x 104)  =  {coefficients; 2 x 5 = 10}  & {exponents;  7 + 4 = 11} =  10 x 1011





   = 10 x 1011 = 1 x 1012
Sample Problems



    
Sample Calculations (You must show your work)

4.  6 x 103 (4 x 105) = _____________

5.  7 x 105 (5 x 102) = _____________

  Dividing Numbers in Scientific Notation

When you divide numbers in scientific notation you divide the coefficients (the numbers before the “x”) and you subtract the exponents (superscripts).




Sample Problems
    
Sample Calculations (You must show your work)


Example:  
6 x 106  =  3 x 102  

{Divide coefficients [6/2 = 3] 




2 x 104



and subtract exponents [6 - 4 = 2]}

Sample Problems



    
Calculations (You must show your work)
1.  8 x 109   =  __________

     4 x 105
2.  9 x 107  =  __________

     3 x 104

3.  7 x 108  =  __________

     3.5 x 103
When you subtract the exponents if you get a negative number that’s ok, you still use it as an exponent.

Sample Problems



Calculations (You must show your work)

Example  8 x 106  =  4 x 10-2   

{divide the coefficients [8/2 = 4] 


    2 x 108



and subtract the exponents [6 - 8 = -2]}

Sample Problems



    
Calculations (You must show your work)

4.  2 x 103  =  __________

     1 x 107
5.  6 x 104  =  __________

     3 x 106
6. 9 x 104  =  __________

    3 x 108
If your the coefficients are not easily divisible the way they are written in scientific notation you can convert them to numbers that are easier to work with.  



     Sample Problems

Calculations (You must show your work)


Example:  2 x 106   =   

20 x 105 = {coefficients [20/5 = 4] & exponents [5-3 = 2]} =  4 x 102


     5 x 103          

5 x 103

Sample Problems



    
Calculations (You must show your work)

1.  4 x 109  =  ___________

     5 x 104
2.  1.2 x 108  =  ___________

       6 x 104
3.  1 x 105  =  ____________

     5 x 106
  Adding Numbers in Scientific Notation

When you add numbers in scientific notation you must first write the numbers in the form of the same exponents.  Once the numbers are written in the same exponent you simply add the coefficients (the numbers before the “x”) and you use the same exponent (superscripts).  It is usually easier to change the number with the lowest exponent to the higher exponent to the higher exponent since it represents only a small fraction of the larger number.




Sample Problems       Calculations (You must show your work)


Example 1:    2 x 103  +  4 x 102  =  2 x 103  + 0.4 x 103    [To raise 4 x 102 one power of 10 to 3 you 










    must reduce the coefficient by one power 










    of 10] 






       =  2.4 x 103


 Example 2:     5 x 107  +  3 x 109  =  0.05 x 109  + 3 x 109  [To raise 5 x 107 two powers of 10 to 9 you 










    must reduce the coefficient by two powers 










    of 10] 






          = 3.05 x 109
Sample Problems



    
Calculations (You must show your work)
1.  3 x 108 + 5 x 108  =  _______________

2.  6 x 107 + 2 x 108 =  _______________

3.  8 x 108 + 6 x 105 =  _______________

4.  4 x 107 + 5 x 103 =  _______________

5.  8 x 103 +  6 x 105 =  _______________

Subtracting Numbers in Scientific Notation

When you subtract numbers in scientific notation you must first write the numbers in the form of the same exponents.  Once the numbers are written in the same exponent you simply subtract the coefficients (the numbers before the “x”) and you use the same exponent (superscripts).  It is usually easier to change the number with the lowest exponent to the higher exponent to the higher exponent since it represents only a small fraction of the larger number.




Sample Problems     Calculations (You must show your work)


Example 1:      4 x 107 -  2 x 106  =  4 x 107 - 0.2 x 107    [To raise 2 x 106 one power of 10 to 7 you 










    must reduce the coefficient by one power 










    of 10] 






     =  3.8 x 107


Example 2:     8 x 105  -  5 x 103  =  8 x 105  –  0.05 x 105  [To raise 5 x 103 two powers of 10 to 5 you 










    must reduce the coefficient by two powers 










    of 10] 






       = 7.95 x 105
Sample Problems



    
Calculations (You must show your work)

1.  9 x 108 -  3 x 108  =  _______________

2.  6 x 1010 - 4 x 108 =  _______________

3.  8 x 107 -  2 x 104 =  _______________

4.  7 x 104 - 8 x 103 =  _______________

5.  6 x 104 -  2 x 106 =  _______________

Review of Percentages
Frequently, you will be asked to use numbers reported as percentages.  A percentage is simply the number of times something occurs out of 100 chances.  Therefore, you should be able to convert between a number reported as a percentage, a fraction of 100, and a decimal answer.


       Sample Problem          Sample Calculations (Give both the fraction and the decimal answer)
Example 1:           75%    
 =    75  =  0.75        

       100

Example 2:           35  

 =    0.35   =   35%



    100

Example 3.  
     4%

=    4_
   =  0.04 




     100

Sample Problem

Sample Calculations (You must show your work.  Give two answers:

a fraction, a decimal, or a percentage answer)
1.  25%  =  _____________

2.  55%  =  _____________

3.  3%  =  _____________

4.  0.73  =   _____________

5.  0.09  =  ______________

6.  0.17  =  ______________

7.  8%  =  _______________ 


