250 CHAPTER 13. EXPONENTIAL AND LOGARITHMIC FUNCTIONS

13.3 Exercises

Graph the following functions with the calculator.

\é)y—w By=10r y=r U)y=o097m

3
Jy=3"7" Hy=( B gy=e h) y = 0.01"

Dy=1" fy=e+1 Hy=F— Vy=5=

T

The last two functions are known as the hyperbolic sine, sinh(z) =
€=, and the hyperbolic tangent, tanh(z) = £ Recall that the
hyperbolic cosine cosh(x) = % was already graphed in Example

13.5.

Graph the given function. Describe how the graph is obtained by a
transformation from the graph of an exponential function y = b* (for
appropriate base b).

Bly=01.40 hy=3.9 \e’)y— -
)y =0.006-2% \of y=e* y—e—f+1
gy=(3)"+3 hy=2"* )y=2"""—-¢6

Use the definition of the logarithm to write the given equation as an
equivalent logarithmic equation.

a)42=16 b)28=256 c)e* =7 d) 1
e)3* =12 f)5"" =12 g) 3%t =44 h) (

J

Evaluate the following expressions without using a calculator.
a) log,(49)  b) logs;(81)  ¢) log,(64) d) logs,(2500)
e) log,(0.25) f) log(1000) g) In(e*)  h) log;5(13)
) 1og(0.1) ) logg() K In(1) U log:(8)
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Using a calculator, approximate the following expressions to the nearest
thousandth.

A logs(50) ) logg(12) ) logys(044)  d) logy.54(200)

State the domain of the function f and find any vertical asymptote(s)
and z-intercept(s). Use the results to sketch the graph.

4
a) f(x) = log(x \d/ x) = log(x +7)

 f(z) = 1n:c+5—1 (z) = In(3z — 6)
fl)=2-log(z+4) ¥ f(z)= —4 log(x + 2)
\gY f(x) = log(7z + 5) u«S f(z) = In(—6z + 14)
) f(z) = logg(x) flx) = logs( z) —2

k) f(x) = log || 0 7o) = gl 9
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