Math 130 Fall 2007 Name:

TEST #2 @ 150 points
Write neatly. Show all work. Write all responses on separ ate paper. Clearly |abel the exer cises.

1. Consider the polynomia function
f (x) =2x*- 19x° +57x*- 64x+20.
Questions a — g below relate to this polynomia function.
Y ou may use the given grid to graph. Write al the answers and show ALL your work on separate paper.

a) Describe the long-term behavior of this function; that is, what happensas [ ® ¥ .

b) Compute and comparethevaluesof f (0) and f (1). What can you conclude using the Intermediate value
theorem?

¢) Using Descartes rule of signs, determine the number of positive real zeros and the number of negative real
zerosfor f(x).

d) State why the condition for the theorem on rational zerosis satisfied and use the theorem on rational zerosto
list possible rational zeros.

e) Findal thered zerosof f(x) and factor f ().
f) What are the intercepts of the graph of f (x) ? Write each intercept as an ordered pair.

g Sketchagraphof f (x) showing how it passes through its intercepts. Plot additional points, as necessary, to
get the shape of the graph. Clearly labd al the points.
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Questions a — e below relate to this polynomial function.

Y ou may use the given grid to graph. Write al the answers and show ALL your work on separate paper.

2. Consider f (x)=

a) Factor the denominator.

b) What is the domain of the function?

¢) What are the vertical asymptotes?

d) What is the horizontal asymptote?

e) What are the intercepts for this function? Write them as ordered pairs.

€) Plot additional points, as necessary, to get the shape of this function and sketch a graph.




3. Let f(x)=1+log,(x-1).

a) Graph the function (using table of values or transformations). Clearly show how you' re obtaining the graph.
If you choose transformations, show al equations and their meaning.

b) State the domain, range, and vertical asymptote.
¢) Find the exact x- and y-intercepts (if any).

d) Does the function have an inverse? Explain.

e) Graph theinverse f *(x) showing the symmetry through y = x.

f) State the domain, range, and horizontal asymptote for the inverse function f ™ (x) .




4. Solve the following equations. Give exact answer(s).
3) 2x2- 2X — 8

) 2x — 33x- 2

c) log, (x+5)- log,2=1

d) Solvefort: r = p- kint

5. State whether each statement is TRUE or FALSE. DO NOT prove.
a) log(ab) =loga+logh

0, loga
g logb

oA
b) logc—
) ggb
c) log3x* 1 2log3x

d) log(xy) =(logx)(logy)

6. Revenues in the United States from al forms of legal gambling increased between 1991 and 1995. The function
represented by
f (x) =26.6e"">

models these revenues in billions of dollars x years after 1991.

a) What wasthe revenuein 1991?
b) Estimate gambling revenuesin 1995.
c) Determine the year when these revenues reached $30 billion (round to the nearest whole number).

7. A group of agricultural scientists has been studying how the growth of a particular type of bacteriais affected by
the acidity leve of the soil. One colony of the bacteriais placed in a soil that is dightly acidic. A second colony of the
same size is placed in aneutral soil. Suppose that after analyzing the data, the scientists determine that the size of each
population over time can be modeled by the following functions.

+ +
2t 1,t 30 Colony of acidicsoil:  y= 42t 3,
t+1 t°+3
In both cases, y represents the population, in thousands, after t hours.

Colony of neutral soil: 'y = t30

a) What istheinitia population for each colony?

b) Determine the long-term behavior of each colony.
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