DIY: Graphing Functions: Polynomials

To review graphs of polynomial functions, watch the following set of YouTube
videos explaining what polynomial functions are, how to sketch their graphs,
and how to determine the function from the graph.

They are followed by several practice problems for you to try, covering all the
basic concepts covered in the videos, with answers and detailed solutions.
Some additional resources are included for more practice at the end.

1. https://www.youtube.com/watch?v=vpTvNFXvj38 Graphing quadratic functions

2. https://www.youtube.com/watch?v=GALfCd-2XRQ&list=PL4FB17E5C77DCCE69&index=2
Identifying characteristics of graphs (increasing, decreasing, constant, maxima/minima)

3. https://www.youtube.com/watch?v=0f20G5NNNIo graphing polynomials, part 1

4. https://www.youtube.com/watch?v=qi9ZITiHIwY graphing polynomials, part 2

5. https://www.youtube.com/watch?v=Ur1AWcKIIvM finding a polynomial function from its
graph, part 1

6. https://www.youtube.com/watch?v=Ilz-gNP D7gE finding a polynomial function from its
graph, part 2

7. https://www.youtube.com/watch?v=EEB13cADwFg finding the remaining zeros of a
polynomial when some of the zeros and their multiplicities are given.
(Note: this presenter has other videos on this topic which may be helpful. They will
automatically follow this video.)

Practice problems: The following problems use the techniques demonstrated in the above videos.
The answers are given after the problems. Then detailed solutions, if you need them, are provided
after the answer section. For further assistance and help please contact Math Assistance Area.

1. Sketch the graph of f(x) = — % (x + 3)? + 4. Include the coordinates of the vertex.

2. Sketch the graph of g(x) = 2x% + x — 6, including the coordinates of the vertex.

3. Complete the table with a small sketch of which direction the ends of each type of
polynomial function would take.

Sign of Leading

Coefficient Odd Degree Even Degree

+
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4. Given the function f(x) = (x —2)(x + 1)?(2x — 5)*:
a. What is the degree of f(x)?

b. Which sketch would best approximate how the ends of the graph of f(x) appear?

7NN ‘ A ‘ VRN [
c. For what x-values would f(x) = 0? (These are the x-intercepts)

d. What are the coordinates of the y-intercept.

e. For which of the zeros (x-intercepts) would the sign of f(x) change? (Hint: think what
would happen on the graph when the sign of f(x) changes).

5. Sketch the graphof v = —(x + 2)3(x — 1)(x — 3)?

6. Sketch the graph of y = x3 — 4x2. 1

~

. Find the equation for f(x) given that its graph is shown here.

00

. a. Find f(x) for the function whose graph is |y 200

b. If f(x) an odd function, even function or
neither? -400-

c. What degree polynomial is f(x)?

9. We are told that the function f(x) = x* + 6x3 — 16x% — 150x — 225 has a zero at x = -3
with a multiplicity of 2. Find all the zeros of f(x). (Hint: in the factored form, what would have
to appear?)

10. An object if thrown upward with a velocity of 16 ft/sec/sec from a height of 10 feet above
the ground. Its height h(t) at any time t sec. is given by h(t) = —16t? + 16t + 10. How many
seconds after it was thrown will the object reach its maximum height and when will it hit the
ground?

(see the next page for the answers to these problems)
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Answers to Practice Problems:

1. Vertex: (-3,4) '

-10 0 10

2. Vertex: (— i, —6 %)

3. (see completed table in the Detailed Solutions section)

4, a. degree=7
b.

c. {2,-1,5/2} d. (0,-1250)

5 ‘ ‘ P

60

e. x=2 only

7. f(x) == (x +3)(x — 2)*(x — 5)

8.a. f(x) = —%x3(x+4)(x—4) or
_ _5.,5,20 3
flx) = X tTx
b. f(x) is an odd function

c. degree =5
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9. {-3,5,-5} (Note: since -3 is a zero of multiplicity 2, this is actually 4 zeros.)

2++/14
_;/_ =~ 1.435 sec.

1
10. a. — sec. b.
2

(See the next page for the detailed solutions.)
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Detailed Solutions:
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Additional Resources
Click on the links below to download worksheets for additional practice

1. http://www.kutasoftware.com/freeia2.html Click on any of the topics in
the block called “Polynomials”, but this review concentrates mostly on the
topics “Basic shape of graphs of polynomials” and “Graphing polynomial
functions”.

2. For in-person help, contact the Math Assistance Area. Information about

our services can be found at
cod.edu/academics/learning_ commons/mathematics_assistance/index.aspx
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