Course Average

M eramec College Algebra TEST 3 Summer 2006
NAME: Score /100

Please print

SHOW ALL YOURWORK IN A NEAT AND ORGANIZED FASHION
Use = symbols when appropriate. Do not use = symbolswhen not appropriate.
Questions 1— 25 are each worth 1 point.

1. T F  Thegraph of arationa function may intersect its vertical asymptotes.
2. F  Thegraph of arational function may intersect its horizontal asymptote.
F  Everyrationa function has at least one vertical asymptote.

T
T

4. T F  Eveyrational function has at least onerea zero.
T F  Norational function hasits domain equal to the entire set of real numbers.
T

F If k isazero of the denominator of arational function, then k is not in the domain of the
rational function.

~
—
T

Some rational functions have no horizontal asymptotes.

8 T F If f isarational function and k is a zero of the numerator but not a zero of the
denominator, then k is azero of f.

9 T F If f isarational function and k is a zero of the denominator but not a zero of the
numerator, then k isa zero of f.

10.T F If fisarational function and k is a zero of the denominator but not a zero of the
numerator, then x = k isavertical asymptote of the graph of f.

11.T F If fisarational function and Kk is a zero of the denominator but not a zero of the
numerator, then y = k must be the horizontal asymptote of the graph of f.

12.T F  If 3isazeroof apolynomia function named f, then x — 3 isafactor of the polynomial
on theright side of the equality in the rule for f

13.T F |If Ep isarationa zero of a polynomial function, then p isadivisor of the leading term.

14.T F If Ep isarationa zero of a polynomial function, then p isadivisor of the constant term.

15.T F  Thegraph of afifth degree polynomial function will cross the x-axis exactly five times.

16.T F If (x—2)% isafactor of apolynomial function f, then the graph of f will touch, but will
not cross, the x-axis at 2

17.T F If Siisazero of apolynomial function f, then (3i, O) is an x-intercept of the graph of f .

18. T F  Thegraph of apolynomial function must cross the x-axis at least once.
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19.T F  Thegraph of apolynomial function mug cross the y-axis at least once.
20.T F  Thelnand exp functions areinverses of each other.

2. T F Inx+y)=In(x) +In(y).

22.T F In0)=1.

23.T F  exp(0)=1.

24T F In@d)=0.

25.T F exp(l)=0.

Questions 26— 46 ar e each worth 3 pointsUNL ESS otherwise noted.
26.The rule for the exponential function base e is

27. The rule for the exponential function base 17 is

28.The exponent n of the leading term a,x" of the polynomial function f, is called the
of the function f.

29.1f f is a polynomial function such that f(a) < 0 and f(b) > O, then f has an
between a and b.

30.1f f is a polynomial function f with integer coefficients, then every rational zero has the

form ap such that:

a) pis afactor of the term

b) qis a factor of the term

31. If the two functions h and k are inverses of each other, what is the value of ho k(23)’?

32. If fis a function whose rule is f(x) = 3x — 7, what is the rule for the function expo f ?
expe f(x) =

33. If wis a function whose rule is w(x) :XT_l, what is the rule for the function woln ?

wo In(x) =

34. Write the exponential statement e® = 20.085 in logarithmic form.



35.Write the logarithmic statement In(4) = 1.386 in exponential form.

36. Solve the equation In(2x) = - 4

37. Solve the equation e®*? = 5

38. Solve the equation In(x) — In(x+2) = 4



AX°+2x°—4

39. What is the horizontal asymptote of the function whose rule is f(x) = 16
X° +

. . X +5 : :
40.The function f whose rule is f(x) = —+2 has no x-intercepts. Explain why not.

41.(8 points) If fis a polynomial function whose rule is given by
f(x)=a x"+a _x""+ --+ax +a, then the following statements are equivalent.

a) kisa of the function f.

b) __is a solution of the polynomial equation

C) is a factor of the polynomial

d) is an x-intercept of the of the function f.

42. (6 points) Suppose fis a function whose rule is f(x) = 3x” + 8x° — 3x* + 2x* + 11x - 5 .

If Ep is a rational zero of f, then
pe{ } qe }

and Ee{
q

X —2x3+5x+7
x* +16

43. The function f whose rule is f (x) = has no horizontal asymptote.

Explain why not

44. Use long division to find the quotient and remainder when
3x* + 2x% — 4x® - 2x +7 is divided by X+ 2x -1



45. (5 points) Supposef isarational function which has the following properties:
f has vertica asymptotesat x =-1andx = 4
2isazeroof f
y = -2 isahorizontal asymptote for the graph of f
The graph of f intersects its horizontal asymptote at (O, -2)
f(x) <0if x € (o0, -1) f(x)<0ifxe (-1, 2)

f(x)>0if x € (2, 4) f(x) <0if x € (4, +0)
Show the excluded regions and sketch the graph of f. LABEL all important lines and points
All the properties listed above should be reflected in you drawing on the coordinate system.

-6 -4 -2 ] 2 4

-2




46. (5 points)The graph of afunction f is shown at the right. Answer the following questions about f.

a) What aretherea zeros of f ?
10

b) Whereisf(x) >0 ? Useinterval notation.

c) Whereisf(x) <0 ? Useinterva notation.

=10

d) Discussthe multiplicities of each of the real zeros.

o As X—— o, f(X)——

As X—— —oo, f(X) ——

f) This appearsto be the graph of a function.

g) If you needed to guess at arule for the function what would be your best guess?



