College Algebra - Logarithms - Program 19

Review - Exponential functions are of the form: 
[image: image1.wmf]()

x

fxa

=

 where the base, 
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We begin by using English to describe the equations: 
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We say, “3 is the exponent to which 2 must be raised to get 8.” (Whew!) We can also say, 

“2 is the power of 5 which results in 25.” Instead, we say, “3 is the log of 8 base 2.” We can write either 
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 When asked what is the ‘log of 16 base 2’?, we write: 
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 or 2x = 16. x=4.

Likewise what is 
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 Answer: x = 2. But what if we’re asked what is:
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 What is the exponent with base ‘7’ which results in 91??? Well…



  Since 91 is between 49 and 343, the log (exponent with base 7) must be



  between 2 and 3. We’re thinking: 
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  Recall: 
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 Exponent Laws

  Now let 
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 (N and M)

Laws of Logs  (1)Log of a Product     and   (2)Log of a Quotient   (3)Log of x raised to the ‘r’

(1) 
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? = N + M where N is the log of x and M is the log of y, base ‘a’ that is…

“The log of a product is the sum of the logs.” 
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(2) 
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? = N - M where N is the log of x and M is the log of y, base ‘a’ that is…

“The log of a quotient is the difference of the logs.” 
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(3) 
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? = rN where N is the log of x, base ‘a’…

“The log of ‘x’ to the ‘r’ is ‘r’ times the log of x.” 
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(4) “The log of the reciprocal is the negative of log.” 
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(4) 
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(5) 
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(6) “The reciprocal of the log of b, base a, is the log of a, base b.” 
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(7)Change of Base Thm:  
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 (8)Collapsing Log Thm: 
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(9)Roots-Power Thm: 
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 Pf: 
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Common Logs use base 10 and we drop the base number and write: 
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Natural Logs use base 
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     A compound interest rate problem: 
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 with the question being, “How many years will it take to turn an investment of $1000 into $2000 if the annual interest rate is 8% compounded quarterly?” (Whew!) P: principal (investment), r: nominal (annual) interest rate (.08), n: # of compounding periods in one year, t: # of years, A: amount (in the bank!).
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 First we’ll divide by 1000 to get: 
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Take the (common) log of both sides to get: 
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Solving for t, we get: 
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     The film next spends some time discussing the use of logs to measure the magnitude of earthquakes (Richter Scale). The magnitudes are actually logs of amplitudes. A  magnitude 3 quake is not 3/2 as strong as a magnitude 2 tremor. Similarly, if 
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     The last example uses exponential decay (vs growth) and the base, e. Carbon-14 dating is the classic example of radioactive decay. The C-14 isotope is relatively rare compared to 

C-12, but is absorbed by plants and animals in a presumably fixed ratio with C-12. When plants (and animals) die, the absorption stops and the radioactive carbon-14 starts to decay. Every 5600 years, half of the C-14 decays. We’ll use R to represent the ratio of C-14 present in the bone from Bactria (or in a dead tree) and R0 to represent the ratio of C-14 present at time, t = 0 (absorbed from the air). Our equation is similar to a compound interest problem but compounded ‘continuously’ and note the negative sign in the exponent position.
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We need to solve: 
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 Hence: 
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Now you’re probably wondering where that weird e-function came from? <Sure you are!>

Well, let’s take a different look at this half-life, T = 5600 yrs. What does that mean?

Well, if a t = 0 yrs, we have Ro of anything, then after 5600 years we’ll have R0/2. After another 5600 yrs, we’ll have ‘half of that half’ left or R0/4. So our equation while exponential will not have an ‘e’ nor will it have a ‘negative’ sign (and definitely not ln 2!).

Instead we have: 
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<Now this I can understand! After t years, we’ll have…>

R/R0=.65 and 1/2 = 2-1, which gives us… 
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Now 
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70 = 1


71 = 7


72 = 49


and 


73 = 343
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