Topic 0 – Math Skills

SCIENTIFIC NOTATION


A. Background


1. In scientific notation a number is written as the product of 

                two numbers: 


a coefficient : “ M ”



and


10 raised to a power : “ 10n ”

2. Takes the form M x 10n 



a. “ M ” is a number greater than, or equal to 1, and less 

                             than 10.

When properly written there will be only one digit 

    
to the left of the decimal.

b. “ n ” is the exponent (power of ten) and may be

     any integer.

3. Used to express both very large and very small numbers.

4. The sign of the exponent:


a. Positive – the decimal point has been shifted to 

   the left

b. Negative – the decimal point has been shifted to 

                the right


B. Calculator operation



1. Enter the value of “ M ”.



2. Press the (exp) or the (EE) key.



3. Enter the value of “ n ”.



4. Press the (=) button.


C. Significant digits


1. The exponential term does not represent significant digits.


2. The exponential term merely indicates the location of the 



    decimal place.
POWERS OTHER THAN 2


A. Background



43 = 4 x 4 x 4


B. Calculator operation



To raise a number “y” to the power “x”:



1. Enter the value of “y”.



2. Press the (yx) button.



3. Enter the value of “x”.



4. Press the (=) button.


C. Significant digits



1. The value of “x” does not represent significant digits.


2. The result warrants the same number of significant digits as 

    the original number and should be reported as such.



3. If the result will be used in a subsequent calculation, be sure 

                            to round to, and carry, an unwarranted significant digit.

ROOTS OTHER THAN 2


A. Background

                           ___



3\/125 means ?  x ?  x ? = 125



? = 5


B. Calculator operation



To extract a root “x” of a number “y”: 



1. Enter the value of “y”.



2. Press the (INV) or the (2nd) key.



3. Press the (yx) button.



4. Enter the value of “x”.



5. Press the (=) button.


C. Significant digits



1. The value of “x” does not represent significant digits.


2. The result warrants the same number of significant digits as 

                            the original number and should be reported as such.



3. If the result will be used in a subsequent calculation, be sure 

                            to round to, and carry, an unwarranted significant digit.

LOGARITHMS


A. Background



1. The logarithm of a number is the power to which a base must 

    be raised to obtain the number.



2. There are two kinds of logarithms commonly used in chemistry




a. Common logarithms





(1) Base 10





(2) Abbreviated “log”




b. Natural logarithms





(1) Derived by the use of calculus





(2) Base “e” = 2.71828





(3) Abbreviated “ln”



3. Examples

	Number
	Exponential Form
	Logarithm

	1000
	103
	3

	100
	102
	2

	10
	101
	1

	1
	100
	0

	0.1
	10–1
	–1

	0.01
	10–2
	–2

	0.001
	10–3
	–3




4. Logarithms are composed of the characteristic and the mantissa.




a. The characteristic is the digits to the left of the decimal 

    point.





The characteristic of a common logarithm reflects 

the location of the decimal point in the original 

number.




b. The mantissa is the digits to the right of the decimal 

                                        point.





The mantissa reflects the actual value of the 

original number.


B. Calculator operation



To find the logarithm of a number: 



1. Enter the number.



2. Press the (log) key for base 10 or the (ln) key for base e.


C. Significant digits



1. Since the characteristic merely locates the decimal in the 

                            original number it is not considered a significant digit.



2. Since the mantissa reflects the actual value of the number, 

    then the result warrants the same number of digits in the 

    mantissa as the number of significant digits in the original 

    number.



3. Examples

	Number
	Exponential Form
	Logarithm

	1.56
	1.56 x 100
	0.193

	15.6
	1.56 x 101
	1.193

	156
	1.56 x 102
	2.193

	1560
	1.56 x 103
	3.193




4. A logarithm should have as many decimal places (warranted 

                            digits) as there were significant digits in the original number.



5. If the result will be used in a subsequent calculation, be sure 

                            to round to, and carry, an unwarranted “significant digit” in 

                            the form of an additional decimal place.

ANTILOGARITHMS


A. Background



1. The antilogarithm is the reverse of logarithm.




If we know the log (or the ln) of a number we can work 

backwards to find the number itself.




This operation is called finding the antilogarithm or inverse 

logarithm of the number.



2. It is the number that results when 10 is raised to the power 

                            which is the logarithm for common logarithms, or the number 

                that results when e is raised to the power which is the logarithm 

                for natural logarithms.


B. Calculator operation



To find the antilogarithm of a number: 



1. Enter the number.



2. Press the (INV) or the (2nd) key 



3. Press the (log) key for the antilog base 10 or the (ln) key for 

                            the antilog base e.



4. Press the (=) button.


C. Significant digits



1. The number of decimal places in the entered number will be the 

    same as the number of warranted significant digits in the antilog.



2. If the result will be used in a subsequent calculation, be sure 

                            to round to, and carry, an unwarranted “significant digit” in 

    the form of an additional decimal place.

LINEAR INTERPOLATION

In mathematical terms, interpolation is the calculation of the value of a function between the values already known.  It takes two data points that are already known, (xa , ya) and (xb , yb), and calculates the new value of  “y” from a value of “x” that lies between xa and xb.

	The formula is:
	y
	=
	ya
	+
	(x – xa)(yb – ya)

	
	
	
	
	
	(xb – xa)


For example, suppose we want the vapor pressure of water at 20.3(C.  Our data table only gives values to the nearest degree, so we need to interpolate.

	Temp

in

(C
	Pressure

in

mm Hg

	20
	17.542

	21
	18.659


Temperature is our “x” and Pressure is our “y”.

xa = 20

ya = 17.542

xb = 21

yb = 18.659

	y
	=
	ya
	+
	(x – xa)(yb – ya)

	
	
	
	
	(xb – xa)


	y
	=
	17.542
	+
	(20.3 – 20)(18.659 – 17.542)

	
	
	
	
	(21 – 20)


	y
	=
	17.542
	+
	(0.3)(1.117)

	
	
	
	
	(1)



   y = 17.542 + 0.3351

  y = 17.877 mm Hg

In a table such as this the limits of precision, and thus the significant digits, are usually indicated by the column with the greatest precision.  Therefore we can report our value to five significant digits. 

PROPORTIONS AND EQUATIONS


A. Two types of proportions



1. Direct proportions




As x increases y increases and vice versa




This can be written as x ( y.



2. Inverse proportions




As x increases y decreases and vice versa




This can be written as x ( 1/y.


B. Converting proportions to equations



Proportions can be converted to an equation by including 

a constant.




x ( y becomes x = ky

x ( 1/y becomes x = k(1/y) or x = k/y or xy = k
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