VI. EXPONENTIAL AND  LOGARITHMIC FUNCTION

     Introductions:

               Algebraic Functions - Four fundamental operation (Addition, subtraction, multiplication, division) and the extraction of roots.

               Transcendental Functions - non- algebraic functions such as Exponential and logarithmic functions

      A.  Exponential Functions and  Exponential Equations

             Exponential function - is defined by:   f(x) = bx
                                                        where:    b ( 1 and  > 0

                                                                        x - is real number

             Principles: 

                   1. All the laws of exponents are applicable to exponential functions.

                   2.  bx = bw  if and only if x = w 

             Exponential Equations - are equations which are in the form bx and can be solve by the principles 

                                                      above. Note that, this can only be done if the bases are equal.

              Examples: Find the value of the variable

                    1.  3x = 1/9    

                    2.  2x = 4 2x-1.8 4-2x
                    3. 3(x-1)(x-2) = 81

                    4. 3(9x) - 28(3x) + 9 = 0 ,  Hint: let y = 3x
      C.  Logarithms: Logarithmic Functions and Logarithmic Equations

            1. Logarithm - will later solve problems if the exponential equation can no longer be  expressed in 

                                     the same bases.  
                     In the exponential form;    y  = bx   The logarithm of the function y  is the exponent that should  be applied to the base b to produce y.

                                               y  = bx   is the same as    logb y = x  

                      Examples:

                                         1. Express the following exponential equation to logarithmic equation;

                                             a. 42x = 9                

                                             b. 7-3/5 =x2 +3 

                                             c.  x6 = 23

                                             d. xy = bu+w
                                          2. Solve for x:

                                              a. logx 32 = 5/2

                                              b. log9 1/27 = 2x

                                              c. log7 (x - 2)= 3    
            2. Laws of Logarithm.

                  a. logb (xy) = logb x + logb y

                  b. logb (x/y) = logb x -logb y

                  c. logb xy = ylogb x   

                         Prove the above laws: Hint: let logb x = u ,   logb y = w
             3.  Common Logarithm - the base is 10, simply written as  log. the laws of logarithm become:

                  a. log (xy) = log x + log y

                  b. log (x/y) = log x -log y

                  c. log xy = ylogx

              4. Natural logarithm - the base is e = 2. 7182818285...  (Euler number.), simply written as ln.

                             e come from  the  evaluation of  ( 1 +1/n)n . This expression exist in reality specially in 

                             computing the compound interest.  The laws of logarithm become:

                  a. ln (xy) = ln x + ln y

                  b. ln (x/y) = ln x -ln y

                  c. ln xy = ylnx

              5. Change of Base Theorem
                   logb x = loga x /loga b
                       prove the above theorem: Hint : let L =  logb x  so that  x = Lb 

                   if a = e

                     logb x = loge x /loge b = ln x /ln b
                   if a = 10

                     logb x = log10 x /log10 b = log x /log b

                             Therefore:  Any logarithmic equation containing any base can be solve by using a single 

                     base of either e or 10 (Common and Natural Logarithm)

              6. Anti- logarithm - the inverse logarithm  written as  log-1
              7. Cologarithm - the negative logarithm.

      D.  Techniques in Solving Equations involving exponents and Logarithm.
             1. y = bx  iff  logb y = x     

             2. logb x = logb y  iff  x = y

             3. bx = by   iff  x = y

             4.  logb x  =  loga x / loga b

             5.  Laws of Logarithm.
             Examples:

                    1. 52x-1  = 15

                    2  52x = 7x+1 

                    3. log3 (2x-3) + log3 (x+6) =3

                    4. log (x+6) - log (x-9) = log 4

                    5.  10 = (ex + e-x) / 2                     
                    6. 4sinx = 5  (solve using change of base method)
                    7. V = 74 e-0.2 t , find V if t=0 and t=10

                    8. 24 x ( 8x+2)/ 48x  =  1
                    9. solve the right triangle a = 3,  B= 600  using logarithm

                   10. Solve the oblique triangle  a = 4 , A = 300 , B = 750 using logarithm 
      E.  Graph Of Logarithmic And Exponential  Functions

             1. Graph of exponential function:

                  a.  Draw the graph of  y = 2x,  y = (1/2)x ,   y = 3x       

	x
	-3
	-2
	-1
	0
	1
	2
	3

	2x
	1/8
	1/4
	1/2
	1
	2
	4
	8

	(1/2)x
	8
	4
	2
	1
	1/2
	1/4
	1/8

	3x
	1/27
	1/9
	1/3
	1
	3
	9
	27


                        Properties:
                               For every exponential function f(x) = bx  , where b>0 and b is not 1.

                        1.  The domain is set of all real numbers.  x is real number.

                        2.  The range is the set of all positive real number .  f(x) is positive

                        3.  the graph passes through the point (0,1)

                        4.  if b>1, then f(x) = bx  is increasing.

                             if  0< b< 1, then f(x) = bx  is decreasing

                        5. bx = bw, iff x = w 

            2. Graph of Logarithmic Function:

                     a. Draw the graph of :   y = log 2 x  and  y =  log 1/2 x    

                          For  y = log2 x;     x = 2y                                          

	x
	8
	4
	2
	1
	1/2
	1/4

	y
	3
	2
	1
	0
	-1
	-2


                          For  y = log 1/2 x,   x = (1/2) y  , x =  2-y 

	x
	4
	2
	1
	1/2
	1/4

	y
	-2
	-1
	0
	1
	2


                    The properties of  f(x) = log b x   b> 0 but not 1

                        1. The domain is the set of  positive real number. x is positive real number

                        2.  The range is set of all real number.  f(x) - is real number

                        3.  The graph goes through (1,0)

                        4.  if b> 1 then f(x) = log b x is increasing

                             if  0 < b < 1 f(x) = log b x is decreasing

                        5. log b x = log b w  iff   x = w

