SLU PreCalculus  Quiz 3B Solution Fall 2007

Name Score /10
Please Print Clearly

1. Consider the polynomial function whose rule isf(x) = (x - 4)%(x + 2)*(x - 1)®

a) What arethe zerosof f and what are their multiplicities? zerosof thefunction and their multiplicities are numbers.
4 isazerowith multiplicity 2 -2 isazeroof multiplicity 4  1isazerowith multiplicity 6

b) Present an argument which establishes that the graph of f is never below the x-axis.

Each factor of f(x) israised to an even power and istherefore non-negative. The product of three
non-negative factorsis non-negative. Thereforef(x) isnon-negative and it followsthat the graph of
f isnever below the x-axis.

The multiplicities of each of the zerosisan even number.

Thereforethe graph does not crossthe axis.

f(0) = (-4)2(2)4(-1)6 which clearly is positive so the point (O, f(Q)) is abovethe x-axis.

These two underlined factsimply that the graph of f isnever below the x-axis.

Comment: Both factsarerequired.

2. Suppose gisapolynomial function with odd degree. Explain why the graph of f must cross the x-axis
at least once.

A polynomial function has exactly the same number of zerosasits degree. Complex zerosoccur in
conjugate pairs. Thereforea polynomial of odd degree must have an odd number of real zeros and
at least one of them must have odd multiplicity. A real zero with odd multiplicity correspondswith
an x-inter cept where the graph crossesthe x-axis.
3. Answer the following questions about

ther ational function whose graph is
shown at the right.

a) What are the apparent real zeros of the

numerator of thisrationa function? zerosof
thenumerator arenumbers.

It appearsthat thereal zerosare0and 1. N—
4 “M :
b) What are the apparent rea zeros of the denominator of this rational function ? zeros of the denominator are

numbers.

Therearenone. The graph seemsto indicate thedomain of f isall real numbers.

¢) What is the apparent horizontal asymptote of this rational function ? Givethe equation for theline.
It appearsthat theliney = 0 (the x-axis) isthe horizontal asymptote.

d) Compare the degree of the numerator with the degree of the denominator for thisrational function ?
Becausetheliney = 0isa horizontal asymptote, the degree of the numerator islessthan the
degr ee of the denominator.

€) (was omitted) What is the degree of the numerator of this rational function ?
If the numerator has no complex zerosthen itsdegreeis 2. If the numerator has complex zeros
then its degreeisan even number lessthan the degree of the denominator.



