Math 160 Spring 2008 Name:

TEST #1 @ 175 points

Write neatly. Show all work. Write all responses on separate paper. Clearly label the exercises.

f(x) = -2x2+4.x+3
1. Find the maximum vertical distance d between the parabola and the line.

The equation of'the parabola is y = —2x> +4x+3. “
The equation of the lineis y=x-2.

90 =x-2

2. Suppose f(x) = ;;; , g(x) =+/x+1. Answer the following:

a) What is the domain of each function?
b) Find (f o g)(x) and its domain.

¢) Find f7'(x) and g™' (x).

d) Prove algebraically that the function g is one-to-one.

3. Assume a function f'is odd and another function g is even. Find whether fg and i are even, odd, or neither. Show

complete proof for each function separately.

4. Let f(x) =x" —4x°-3x’ +10x* +8x’. Bea polynomial function. Do the following:

a) Graph the polynomial. Show all work: domain, end behavior, intercepts, behavior near the intercepts, test
points (if any)). Organize all the information in a table of values.

b) Solve the following inequalities: f(x) >0, f(x) <0

5. Solve the following equations:
2 9x2 — 3342
b) x* (4" )+3x°e* =0
¢) Inx=1-In(x+2)
d) logx —log(x+1)=3log4
e) A= Ba“ +D solve for 1.



x°—3x-4

6. Let f(x) =———— be arational function. Do the following:
X +x-6
-3x-4 . o
a) Graph the function f (r) = h . Show all work: domain, asymptotes, intercepts, test points (if any).

b) Solve the following inequalities: f(x) > O,f(x) <0

7. Let f(x) =2"""—1. Do the following:

a) Graph the function. You could plot points (clearly label them) or use transformations ( clearly explain).
b) State the domain, range, and asymptote.
¢) Find the exact x- and y-intercepts (if any).

d) Does the function have an inverse? Explain. Find the inverse function f~' (x) .

e) Graph the inverse function showing how it can be obtained from the graph of £
f) Find the exact x- and y-intercepts for ' (x) (if any).

8. The growth in height of trees is frequently described by a logistic equation. Suppose the height / (in feet) of a tree at
age ! (in years) is

120

1+200e™*
a) What is the height of the tree at age 10?
b) At what age is the height 50 feet?

9. The cost of a 30-second television advertisement during the Super Bowl is given for a few years: 550 thousand dollars

in 1986, 1085 thousand dollars in 1996, 2100 thousand dollars in 2001, and 2400 thousand dollars in 2005.
Answer the following questions:

a) Is the cost of a 30-second TV advertisement (in thousand dollars) a function of the year? Explain.
b) Draw a table of values for the given data .
¢) Does the cost depend linearly on the year? Why or why not? How can you be sure?

d) Determine a line that approximates the data - that is, find its equation. You may choose two of the given data.
e) Predict the cost of a 30-second commercial in 2009.

f) Does the function have an inverse? Explain.
g) Find the inverse function (use your equation from part (d) above.). What is the meaning of the inverse

¥/ function?
e)d”( . ]
c“‘u ¥

h) Find £ (2200) and explain what it means.

10. The table shows the cost of a taxi ride as a function

of miles traveled. Answer the following: m 0 1 2 3 4 >

C(m) 0 2.50 4 5.50 7 8.50

a) What does C(3 S)mean in practical terms? Estimate C(3.5),
k -}' IL b) What does C~ (3 S)mean" Estimate C~ (3 5)

11. Find a way to draw a rectangle in a rectangular coordinate system such that the figure is:
a) symmetric about the y-axis only.

_{\d( b) symmetric about the x-axis only.
l! ¢) symmetric about both axes and the origin.
d) symmetric about the origin only.
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