Lesson 26: Inverse Trigonometric Functions (Lesson 1 of 2)

(Cover 7.5, Start 8.4) Rtead: Seclions 7.5 & 8.4

Do: WebWork {T‘Iﬂxl. Team Homework Due
Alter Thanksgiving)

The most important points and skills [or §7.5

e Students should be able o work with the notation of inverse trigonomelric lunctions.

e Students should understand thal inverse trigonometric lunetions give angles as oulpul.

e Students should be able Lo use the inverse trig [unctions o lind angles in righl triangles.

The most important points and skills [or 8.4

e Students should know Lthe appropriate way Lo wrile inverse trigonomelric lunelions.

e Students should know the domain and range [or inverse sine, inverse cosine, and inverse
Langent.

e Studenis should be able Lo calculate values using inverse trigonomelric [unctions and use
the graphs ol cosine, sine, and tangent to help them delermine il additional solulions are
appropriate. For instance, students should be able Lo solve for = il sin(x) = 0.3 using arcsin,
and then use the graph of sin(z) to derive additional solutions over a given domain.

e (GGiven a sinusoidal equation of the lorm y = Asin(B(x —h))+k (or y = Acos(B(xz —h))+ k),
students are able Lo solve [or all & values on a given domain thal give a particular ¢ value. For
example, students are able Lo draw an accurale skelch ol the sinusoidal [unction over Lthe given
inlerval and a horizontal line at height . Students should be able Lo use algebra, inverse
trig luncilions, and graphical properties Lo calculate the r coordinales of any inlersection
points in Lthe domain given and state these as the solutions of €' = Asin(B(x — h)) + k (or
' = Acos(B(x — h)) + k).

Note 1: Do nol spend loo long on Seclion 7.5. This section is an inlroduclion lo inverse trig
[unctions, bul we do nol want Lo linger too long on right iriangles. Although this is a comloriable

place [or students Lo start, the goal is [or them o understand inverse trig lunctions beyond this
context.

Note 2: Usually, the most dillicult issue [or students in this section is inding the additional
solutions Lo a trigonomelric equation using a graph and the symmelries Lthal are presenl in the
graph ol a sinusoidal trigonometric [unction. Accurate and well-labeled drawings on your part,
when you explain at the board, can go a long way lowards helping Lo sorl out what is going on in
Lhe students’” minds.

Suggpested Lesson Plan:

0-25 Return the second exam. Make sure Lo first pul the scale, course median, and course mean
on the board. Tell the class thal the exams are unilormly graded so that all the grades were
determined consistently throughout the course. Pass back the exams and Lell the students



NOT Lo wrilte on their exams. Inform students thal changes are seldom made, but il the
sludenis do think a problem was misgraded, they should write on a separate sheel ol paper
whal they Lhink is wrong in the grading. Studenis are [ree Lo lake their exams home that
day, bul once an exam leaves Lhe classroom, NO changes will be made. Students who have
polential grading problems should leave their exams with yvou along with their wriltten sheel ol
paper. Do nol spend time going through the answers of Lthe exam. Solulions have been posted
for students online. I vou [ound your class consistently did poorly on 1-2 problems, you may
discuss Lthese, but I} NOT go through the enlire exam. Students with more guestions can
see you in ollice hours.

Get back any exams with requested regrades before moving on to the lesson.

Segue as smoothly as you can into today’s lesson. Ouilline the plan [or the day.

25 35 Begin wilth an example like Section 7.5 #16 on page 300. Ask siudenis what they
know aboutl the angle A. (Hopelully they will tell you the value of sin{A4).) Then ask il this is
enough Lo delermine Lthe exaclt measure of this angle. Use this as a way Lo deline the inverse
sine lunclion on the domain [0, 1]. Then linish the problem. Be sure to give bolh exacl and
approximate answers. RRemind students Lo be aware ol whelher their calculators are in degree
or radian mode.

Deline arccos and arclan for positive inpuls similarly. For each ol Lthese [unctions, inlroduce
both notations (e.g. sin™! and aresin). As with the notation for inverse functions in general,
make sure Lo poini out that, lor example sin~! x does NOT mean 1/sin(x). To help clear up
any conlusion aboul this, ask the students Lo do Section 7.5 #25 on page 300.

35 45 Nexit move on Lo using inverse irig Lo solve equalions. As examples, you could do Section
7.5 #31 and 34 on page 300. (As a preview of Section 8.4, ask studenis [or other angles
that satlisly the same equation.) Then have students work on Section 7.5 #32 and 35 on
page 300 in their groups. (#35 may pose more dillicully than you expect. Be prepared Lo
help students ligure oul that they should combine the terms involving sin.)

45 55 Now move on to Section 8.4 and linding solutions more generally. You could begin by
showing the students how Lo use Ltheir graphing calculators Lo [ind the solutions ol a straight-
forward Lrigonomelric equation such as sin(xz) = —0.3, 0 < x < 2x. Students should plot
both y = sin(x) and y = —0.3 and solve for inlersection points. Make sure they lind all of
the solutions that are in the domain. Then ask the students Lo extend the domain ol inlerest
Lo —dm < 2 < Jor and lind all the solutions.

55 70 Segue inlo a mini-lecture aboul the general inverse sine and cosine [unctions by pointing
oul that we can use these unctions Lo analylically solve equations such as sin(xz) = —0.3.
Point out thal these are the same [unctions as you were just using in right triangles but that
you are now extending them to a larger domain.,

Remind the class how the domain and range are related lor inverse [unclions. Ask whal an
appropriale domain is [or the inverse sine [unction. Explain why the range is restricled and
make sure Lo deline it. Ask them lo use their calculators o solve for = if sin(x) = —0.3.
Explain that the caleulalor will only refturn the value thal is contained in the range for Lhe
inverse [unction. Show Lthem how Lthey could [ind olthers by using the symmelry ol sinusoidal
graphs and periodicily.



Ask the studentis Lo do a shorl exercise Lo delermine Lheir understanding. Namely, ask them
Lo solve for = given that cos(x) = —0.2 on the domain [0, 4x].

Upon completion ol this example, have an inleractive discussion aboul the appropriate domain
and range [or the inverse cosine [unclion, making sure Lo deline each.

70 80 Now move on Lo equations Lthal require a bit ol algebra, such as Section 8.4 #25 and 26
on page 348. Make sure thal you show and explain each step carelully.

Summarize Lhe lesson.
If yvou have extra time... vou can discuss Section 8.4 #52 on page 349.



