Lesson 12: Graphs of Exponential Functions

- (Cover 3.3) Read: Seciions 3.4 and 3.5
Do: WebWork, Team Homework

MIDTERM 1 is Monday, October 11th from 6 pm - 7:30 pm, location TBA
(Note that this is NOT Michigan time - arrive by 5:50 pm. Exam begins at 6 pm.)
The FExam will cover Seclions 1.1-1.5, 2.1-2.6, and 3.1-3.5.

£3.3 Objectives

e For the exponential lunction (@ = ab®, students should understand how changes Lo the pa-
ramelers a and b allect the shape ol the graph.

e Students should be introduced to horizontal asymploles. For exponeniial lunctions, they
should recognize Lthal ¥ = 0 is a horizontal asymplole [or a linction ol the lorm [f(x) = ab®
(as long as 0 < b << 1 or b > 1 of course).

o (ziven an oulpul value for ¢J, students should be able (o use their graphing calculators (o [ind
an approximaile solution for ¢ for @ = ab’. (Reminder: No logarithms yet!)

Suggrested Lesson Plan

0-25 Use this Ltime [or a short quiz and/or to hand back graded papers. Then do a very shorl recap
ol Lthe previous lesson. Section 3.2 #25 on page 121 could be a good review problem.

25-40 Start developing the general characleristies ol the graphs of f(x) = ab™ by having studenis
quickly graph several exponeniial lunctions, using their calculators, on the same screen. For
example, you could ask them to graph f(x) = 20(1.4)%, g(x) = 28(1.2)", h{x) = 10(0.8)",
and j(x} = 15(0.6)F in the window —5 < x < 5 and 0 < y < 70. They should nole
that the a gives the y-inlercepl and thatl b determines whether the graph is increasing or
decreasing. Talk aboul the concavily ol the graphs. This is an opportunity Lo build on
sludenis’ understanding ol the connection between the algebraic [ormula [or an exponential
[unction and the appearance ol the graph. Ask a lew questions Lo promotle a class discussion.
For example, why does the graph tend Lo 0 as & gels very large (Lends Lo oo) when 0 < b < 17
Why does the graph go 1o oo when xr goes Lo oo when & > 17 You can use this opportunity
Lo diseuss the domain and range ol these [unctions as well.

40-50 Ask the students lo work on Section 3.3 #24 on page 128. Make sure that they
consider the possibilities when a < (0. However, do not dwell on the specilics. (We will
discuss rellections in Chapler 5, and studenis will be able to more easily understand the
a < () case then.)

50-65 Iniroduce Lthe idea ol horizontal asymploles. [Note: verlical asymplotes are introduced with
the graph ol the log lunction. There is no need o discuss them here.] Use the notation, ¢ — 0
as r — o0, a8 inlroduced in this secltion. Also introduce proper limil notation. Note thal we
DO NOT use [ormal delinitions of the limit in this class, so there is no need Lo introduce them
Lo the students. To make sure the class understands the notion of horizontal asymplotes,
have Lhe students try Section 3.3 #28 and #30 on page 128. Ask [or volunteers Lo draw
their graphs on the board, and make sure to point oul that there are a variely ol answers
Lthat would be acceplable.



65-7T0 Remind students how they can solve exponential [unctions using their calculators. DO
NOT DO THIS ALGEBRICALLY AT THIS POINT. Students will learn how Lo solve Lhis
analylically when we cover logarithms in Chapler 4. For now, the students should know how
Lo use Lthe INTERSECT capability of the caleulalor to lind the solution of an exponential
equalion. Ask the studenis Lo work on Section 3.3 #12 on page 127. Circulale the room
Lo make sure students dont have gquestions with the calculator.

TO-80 FFor the last 10 minutes ol class, work on some application problems thal summarize Lhe
main concepls in this lesson. Section 3.3 #16 on page 127 is a nice example Lo do here
since it also gives students more praclice in [inding appropriate viewing windows, which tends
Lo be dillicult for students. You could also try Section 3.3 #15 on page 128. Sumimarize
the key points ol the problem, and then of the lesson.

Al the end ol class, summarize the day’s lesson and remind students aboul the upcoming exam.
(It will cover Sections 1.1-1.5, 2.1-2.6, and 3.1-3.5.)



