Lesson 9: Introduction to QQuadratic Functions

(Cover 3.1) Read: Section 3.2 & “Completing the Square”
Announce /Ttemind: raleway, Galeway, Do: WebWork, Team Homework, Gateway
Galeway, Galeway, Galeway, Galeway!

Midterm 1 | - Tuesday, February 7, 6-7:30 pm (Note: NOT Michigan time) Loecation: East Hall 1324
Material Lo be covered: Sections 1.1-1.5, 2.1-2.5, J.1-3.2, 4.1-4.2

The most important points and skills for §3.1

e Students should know that the formula for a quadratic equation resembles ¥ = ax® + bz + ¢
where a £ ().

o (iiven Lhe equalion ol a quadratic lunetion, students should be able Lo prediclt whether Lthe graph
is concave up or concave down based on the sign (+ or —) ol the leading coellicient, a.

e II students have a quadratic equation and are given an x-value, then they should be able Lo
evaluale Lthe quadratic equation al that z-value, respecling the order ol operations.

¢ Students should know that “solving” a quadratic equation of the form az® + bz + ¢ = 0 is means
(o find the “zeros” of the Munetion f(z) = az® + bz + ¢, that is, all the values of # thal can be
plugged into the expression on the leli to produce an oulpul value ol zero. They should also
realize that the zeros are the z-values at which the graph of y = az® + bz + ¢ crosses the r-axis.

e (iven a quadratic equation of the form ax® + bz + ¢ = (), students should be able to lind all
solutions by lactoring into the lorm a(xz —v)(x — 5) = 0 or by substituting the values ol a, b, and

¢ into the gquadratic formula
—b 4+ I* — dac
B 2a L

£

o (ziven Lthe seros and vertical intercept of a quadratic lunction, students should be able Lo lind a
[ormula [or the [unction.

Suggested Lesson Plan:

0-20 Use this time lor a quiz and/or to return graded work (quizzes or team homework). Summarize
Lthe previous lesson in one or two senlences. Il you are not giving a quiz and did nol have time
lo do so last time, have Lthe students try Section 2.5 Problems #13 and 717 [rom pages
95-96. Call on groups to pul Lthe graphs on the board and ask them Lo explain the shape. Make
sure Lthey label Lheir axes wilth an appropriate scale and units.

20-30 Iniroduce quadratic lunetions and their general [orm (standard form y = ax® + b + ¢ wilth
a # 0). In order Lo emphasize whatl guadratic functions are (and that they can be “disguised™),
have the students discuss Section 3.1 Problems #3, #6, and #£7 on page 109 in Lheir
groups. Then bring them together and make sure that the class has come Lo a consensus (and
thal the reasoning is valid).

30-40 Situdenis are generally [amiliar with quadratic [unctions, but they are nol necessarily truly
comlortable with them. (As usual) [ocus on the Rule of Four rather than always providing



[ormulas. Point oul thal an important characteristic ol a quadratic [unction is that the average
rale of change over equal intervals is nol constant (which was the case [or linear [uncilions), but
is instead always changing. (This ties in well with your diseussion of concavily [rom the previous
lesson. )

Begin with a table of values [or a lunction like f(x) = 322 +52 —2 (or whalever lunction you plan
Lo continne working with below). Look al properties of the lunction (increasing vs decreasing,
concave up vs concave down) based only on the table. Don't provide the equation uniil aller
completing your investigation ol the table.

40-55 Then deline whal il means Lo lind the zeros of a [unction. Nole the [act thal a quadralic
[unclion may have (0, 1, or 2 zeros. Take an example of a quadralic [unction that [actors easily
such as y = 3z2 + 5z — 2. Have the students graph the funclion, and point out that the zeros of
the [unction correspond Lo the r-intercepts of the graph. Ask the students Lo [actor Lthe [unction
into y = (3x — 1)(x + 2). Make sure they understand how Lo algebraically solve lor the zeros by
using the [actored form, and make sure their answers correlate with the zeros on their graph.

Wrap up this problem by introducing (reminding students ol ) the quadratic lormula (which can
he [ound on pages 105 and 123). Have the students conflirm the answers they just found above
by using the guadratic formula to find the zeros of y = 322 + 5z — 2. Do NOT spend time in
class deriving Lhe gquadratic [ormula.

To reinlorce these ideas, have Lthe students do Section 3.1 Problems 710 and #26 on page
1049.

55-65 Have Lthe students practice using Lhe [actored [orm to flind a formula [or a gquadratic lunction
when given Lhe weros. Give Lhe students two examples Lo bry in their groups such as Problems
#23 and #29 on page 109. Generally, students understand how Lo use zeros in equalions,
bul olten have a dillicull time using the “extra” point Lo solve [or the leading coellicient a.

65-80 The study of quadratic lunctions has many applications Lo physics. It is important Lo consider
an example of an object [alling under the ellect of gravity. Consider a ball (or some more
interesting object il you preler) that is thrown upward [rom a bridge and is allowed to [all past
the bridge all the way to the ground. For example, let h{1) = —160% + 421 + 120 denote the
height of the ball in [eel. above Lhe ground { seconds aller being released. Make sure thatl the
students undersiand thal the shape of the heighl graph dees nol represent the path of the ball,
which is slraigh! up and down. (This is a common misconception.) Have them work in groups
Lo answer Lhe [ollowing questions:

1) How high is the ball when il is released?

2) FEzacily when does the ball hil the ground? (Use the quadratic formula; are bolh answers
valid?)

3) Sketch a graph ol the [unction k. What is a meaningiul domain and range for this problem?
(Note that the physical constraints of the situation restrict the domain and range Lo non-negative
values. )

4) Solve h(f) = 100. Interpret the solution and illusirate il on your graph.

Il you have additional time, you can move on Lo an example of “Completing the Square”™ as Lhis 15 a
skill that we will use in Lhe next class. (Consider the Exercises on page 128 as possible examples.)

When you are [inished, summarize the key ideas [rom todays lesson. Belore the class ends, remind
the student’s once again that the Gateway deadline is imminent!



