Precalc Day 50/51

Sec. 5.1 Logarithms and Their Properties

Logarithmic Function: of the form y = log, x if and only if x =a’. The domain of the

log function is x > 0.

Logarithmic functions solves problems such as 10' = 2500 without graphing.

We simply use: t =log,,2500

In the previous example it is answering the question: Ten to what power equals 25007

-To solve, you must be able to write expression back and forth between

logarithmic form and exponential form.

Ex. Change each expression to either log form or exponential form.

a. log,|x=5 b. h*=24 c. ¢ =10
e. 12°=n f. log,81=x g. 6°=216
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Ex. Find the exact value of the following:

a. log,16=c b. log3L=c
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Ex. Without a calculator, evaluate the following, if possible:
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(a)logl = x (c) log 1,000,000 = *
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Properties of Common Logs:
log(10*)=x for all x /oj e
108" = x forx>0 /29 24 £k

For a and b both positive and any value of #
log(ab)=loga+logh
log[%j =loga—logh
log(b’) =telogh

Ex. Solve 100 - 2t= 337,000,000 for t.
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NOTE: The domain of log function = the range of an exponential function = (0, o).
The range of a log function = the domain of an exponential function = (-c0, o).

Ex. Find the domain of the following log functions:
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Natural Log Function: y =In x if and only if x=¢' (Inx=log,x ) 7 _
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Common Log Function: f(x) = log x if and only if x=10" (logx=1log,,x ) ’ % ¥

Ex. Solve the following equations:

a. e =5 b. log,(4x—7)=2 c. log 64=2
e s 3= x-7 X=¢4
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Ex. The concentration of alcohol in a person’s blood is measurable. Recent medical
research suggests that the risk R of having an accident while driving a car can be modeled

by the equation R = 6 where x is the variable concentration of alcohol in the blood and
k is a constant.

a. Suppose that a concentration of alcohol in the blood of .04 results in a 10%
risk of an accident. Find the constant k in the equation. Graph R = 6" using

this value of k.
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'b. Using this value of k, what is the risk if the concentration is .17?
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c. Using the same value of k, what concentration of alcohol corresponds to a risk

of 100%? [2.77 X 0 .
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d. If the law asserts that anyone with a risk of having an accident of 20% or more
should not have driving privileges, at what concentration of alcohol in the
blood should a driver be arrested and charged with DUI?
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