Math Weekly Lesson Preparation Guide

Teacher Name: Kimberly West

Grade: 11" /12" Precalculus

Week of: March 17" thru 21%

Unit: 5 Lesson Number: 2,3 and 4

Purpose: The Weekly Lesson Preparation Guide is to provide a structure that encourages teachers to think through and internalize the daily/weekly instructional expectations.

Planning Questions

1. Which specific
Tennessee standard(s)
are being addressed in
this lesson? Whatis the
focus of this lesson?
What will the lesson
objective be for each
day?

Lesson 5.2

P.G.TI.A.1 Apply trigonometric
identities to verify identities and
solve equations.

Objective: | can use
trigonometric identities to solve
problems.

Lesson 5.3

P.G.TI.A.1 Apply trigonometric
identities to verify identities and
solve equations.

Objective: | can prove an
algebraic or trigonometric
identity.

Lesson 5.4

P.G.TIL.A.1 Apply trigonometric
identities to verify identities and
solve equations.

Objective: | can use
trigonometric identities to solve
problems.

Remediation
Make-up Day

Friday

P.G.TL.A.1 Apply
trigonometric identities
to verify identities and
solve equations.
Identities include :
Pythagorean,
reciprocal, quotient,
sum/difference,

Modeling:

2. Complete all tasks
included in the lesson
and review the
sample/anticipated
student responses.

Chapter 5

Analytic
Trigonometry

Precalculus

Section 5.2
Proving
Trigonometric
Identities

Chapter 5
Analytic
Trigonometry

Precalculus

Section 5.3
Sum and
Difference
Identities

Section 5.4 Multiple-Angle Identities
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For each task consider:

e Whatare the
multiple solution
paths students might
take to solve this
problem?

e Whatisthe purpose
of this task?
Specifically, which
aspect(s) of rigor are
being addressed
(conceptual
understanding,
procedural fluency,
and/or application)?
How does this differ
based onthe
solution path

e Giventhis
purpose, what key
concepts and
vocabulary might
students need to
understand to
access the task?

‘What you’ll learn about

A Proof Strategy

Proving Identities
Disproving Non-Identities
Identities in Calculus

.. and why
Proving identitics gives you excellent insights into the
way mathematical proofs are constructed.

‘What you’ll learn about

Cosine of a Difference

Cosine of a Sum

Sine of a Difference or Sum
Tangent of a Difference or Sum
Verifying a Sinusoid Algebraically

... and why

These identities provide clear examples of how different
the algebra of functions can be from the algebra of real
numbers.

P Fearain ALWAYS LEARNING

General Strategies I for Proving an Identity

I The proof begins with the expression on one side of
the identity.
The proof ends with the expression on the other
side.
The proof in between consists of showing a
sequence of expressions, cach one easily seen to be
i toits ing expression.

General Strategies II for Proving an
Identity

Begin with the more complicated expression and
work toward the less complicated expression.

If no other move suggests itself, convert the entire
expression to one involving sines and cosines.

Combine fractions by combining them over a
common denominator.

General Strategies III for Proving an
Identity

1. Use the algebraic identity (a + b)(a — b) = a*~ b* to
set up applications of the Pythagorean identities.

2. Always be mindful of the “target” expression, and
favor manipulations that bring you closer to your
goal.

P Pearnn

Cosine of a Sum or Difference
CUS(L.‘ + v) =cosucosvFsinusiny

(Note the sign switch in either case.)

Example : Using the Cosine-of-a-
Difference Identity

Find the exact value of cos 75" without using a caleulator

cos 75°=cos (45°+30°)

=c0s45°c0s 30"~ sin 45"sin 30°

_[ﬁ ~’3‘,|£"’1‘
2 )2 2 N2,
Vo2

4

P Fearaon ALWAYS LEARNING

Sine of a Sum or Difference

sin(u + v)=sinucos v+ sinveosu

(Note that the sign does not switch in either case.)

P Bearain

What You’ll Learn About

« Double-Angle Identities
« Power-Reducing Identities
« Half-Angle Identities

« Solving Trigonometric Equations

... and why

These identities are useful in calculus courses.
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Double Angle Identities

sin 2u = 2sinucosu
cos’ u—sin’ u

cos2u=+42cos u—1
1-2sin’u

2tanu
tan 2 = ———
I—tan” u

@Ueirce Copyrioht © 2019, 2015, 2011 Pearson Education, Inc. Al Rghts Reserved i -4

Example: Proving a Double-Angle
Identity

cos2x =cos(x+x)
=C0SXCOSY—sinxsinx

=cos” x—sin’x

@wsaren Copyrioht © 2019, 2015, 2011 Pearson Education, Inc. Al Righs Reserved  sis-5

Power-Reducing Identities

L s 1-cos2u
sin"=————
2
2 |1 cos2u
cos™ i =——
2
3 I —cos2u
lan # — ————
L+cos2y
@teiren Copyrght © 2019, 2015, 2011 Pearson Education, Inc. Al ights Reserved S -6
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Identities in Calculus
1. cos' 5 =(1-sin’ x){ cosx)
2. sec’x =1+ tan’ x ) sec’x)
!
3.sin"x=—-—coslx
22
, 11
4. c0s” ¥ =—+—cos2x
22

5 sinx = (17 Zeos* x+cos' x(sin x)

6. sin’ xcos” x = (sin’~ 2sin" x-+sin" ) cos x)

Exanmple:
Fiod sn 30 cas if tan 8= 3 and cos 00
sownon

We could solve this problem by the reference tiangle techniques of Section 4.3 (see
Alterate Example 7 of that section),bat we will show an aliemate soluion here wsing

entities.
First we note that sec’ 8= 1 = tan’ 8= 1 + 3 = 10,
Singe sec 6= 1,/10, we have cos 8= Usee 6=

Butcos <0, 80 cos 1= /10

Fisally,
=3
sin 0
m\U’J
sinf=Fem # =3 L |-
Jof o
Therelire, sin 6= 3= and cas = —L
Jio Jio

Example: - Solving a Trigonometric Equation

Find all values of x in the interval [0, 2 that solve sin” x/cos x = tan x.

SOLUTION

sin'r=sny Mol 2o sdes by os

{sin x-cos”x
sinx=0orcosx=0

Pbagorean dentty

We reject the possibilty tha cus = 0 because that would make both ides ofth oriinal
‘equation undefined

The values in the mierval [0, 2) that solve sin x = 0 (and therefiore sin’ x'oos x = tan x)
areDand x

LGSO ALWAYS LEARNING

Vocabulary
e |dentities
e Domain of Validity

Example . Using the Sum and Difference
Formulas

Write the following expression as the sine or

. LT X . X K
cosine of an angle: sin—cos—+ sm:cus;

. LT T LT T
Recognize sln;cos;—sm;cos? as the sinu +v).

sinZcos =+ sin Z cos L = sin(f—ﬂ
3 4 4 3 3 4

Tangent of a Difference of Sum

_sinfwv) sinucosvsinveosu

tan (1 +v)= — -
cos(utv) cosucosvFsinusinv

or

an(iv) = tanu + tan v

1 ¥ tanu tanv

Example: Expressing a Sum of Sinusoids
as a Sinusoid

Find values fora, b, and A so that for all x,
4cos2x - Tsin2x = asin b(x - h)]

P Rearnn aows LG

Example: Expressing a Sum of Sinusoids
as a Sinusoid

4cos2x— Tsin2x = asin[ b(x - )]
is a sinusoid with period ZTK =m,50h=2
4cos2x 75|n2.\':rlsi1|[2(.\' h):l

= asin(2x - 2h)

=asin2xcos 2k — acos2xsin2h
4cos2x — 7sin2x = (~asin 2/t )cos 2x + (acos 2h )sin 2x,

s0 4=-asinZh and -T=acos2h

Example: Reducing a Power of 4 (o2

Rewrite sin* x in terms of trigonometric functions with
no power greater than 1.

@ o Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved  Sica-7

Example: Reducing a Power of 4 22

_ 1-2cos2x+cos 2x

4
_l,CD‘i?XJrl'l +cosdx
4 2 4[ 2
I cos2x  l+cosdx
=—— + —
4 2 8

@eeorer Copyrioht ©2019, 2015, 2011 earson Eduation, Tn. Al Rights Reserved -5

Half-Angle Identities

u 11 cosu .
sin—=+ |l—— B
2 v 2 Vi+cosu
w |1 cosw
an_=+———
2 sinu
u sinu
cos—=+
2 L+cosu

@ o Copyright © 2019, 2015, 2011 Pearson Education, Inc. All Rights Reserved  sica-s

Example: Using a Double Angle
Identity o3

Solve cosx +cos3x =0 in the interval [0,27).

Solve Graphically
The graph suggest that
there are six solutions:
079, 1.57, 236,

3493, 471, 550,

[0,27] by [—2,2]

@teice Copyroht © 2019, 2015, 2011 Pearson Educaton . All Rihts Reserved Sk 10
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P hearin

To find a, we use sinj.ﬁv:—i
a

and cos2h= u
a

Because « is the hypotenuse,

Thus,

4cos2x— Tsin2x = /65 slnz‘ﬁ{\ - : tan '[;] - ’r:|‘>

P Pearain

P Pearan

Example: Expressing a Sum of Sinusoids
as a Sinusoid

50 4=-asin2h and T=acos2h
4 7
sin2h=-— and cos2h=-—
a a
)
so tn2h= Y- hd
Tla 7

. 4
so possible values of 2/A are tan [7] tnr

Example: Expressing a Sum of Sinusoids
as a Sinusoid

a= (=77 +(-4) =65

Example: Expressing a Sum of Sinusoids
as a Sinusoid

Support Graphically
The graphs of

¥, =4cos2x—Tsin2x

and [0,27] by [-10,10]

y= J(!SSII'I{Z x— ll:m 'i i]—f-‘}
- | 2 w7 2

Example: Expressing a Sum of Sinusoids
as a Sinusoid

Interpret
— | (4
The values are a = /65, b= 2, and h = _tan ‘l7] +x
2 7/ 2

(other values are possible).

The amplitude is JE‘ the peridod is , and

] (4) 7
the phase shift is —tan 'l ] + 7 radians.
2 7/ 2

Example: Using a Double Angle
Identity (20f3)
Solve cosx +cos3x =0 in the interval |0,27).
Confirm Algebraically
cosx+cos3x =0
€OSX +COSX COS2X —sinxsin2x =0
COSX +COSX (I —2sin’ ,\') —sinx(2sinxcosx)=0
COSX +CosX —2c0sxsin’ ¥ — 2cosxsin’ x =0
2cosx —4 cosxsin® x =0
2cosx(1-2sin’ x) =0

@eearen
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Example: Using a Double Angle
Identity o3

2cosx(] - 2sin’ x) =0

cosx =0 or 1-2sin’x=0
T 37
X=_or — or  sinx=1%
2 2
7 7 37 5w Xk
w=Zor T or  x=Z T T o 1T
27 2 44 4 4

The six exact solutions in the given interval are

a3 5z 37 nd Tz
47274747 2 4
@teiren Copyront © 2019, 2015, 2011 Pearson Education, Inc All Rights Reserved s 2
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3. What specific tasks/problems
will yOuU USe to reveal
understanding of the grade-level
standard(s)? (refer to the
Instructional Focus Document
Evidence of Learning Statements)

*Selective Practice Problems

from pages 411-412

*Look and listen for proper
steps and vocabulary used
to explain each step in the
problem solving process

*Selective Practice Problems

from pages 418 - 419

*Look and listen for proper
steps and vocabulary used
to explain each step in the
problem solving process

*Selective Practice Problems from
page 425

*Look and listen for proper
steps and vocabulary used
to explain each step in the
problem solving process

Additional Considerations

If your lesson contains
homework, how will you
utilize the work? Will you
need to send scaffolding
notes home? Is there a
strategy you can use to
maximize homework?

Homework will be utilized by:
Align with Learning Objectives:
Ensure that homework directly
relates to the concepts taughtin
class, allowing students to apply
their learning.

Variety of Tasks: Include different
types of problems (e.g., practice,
application, extension) to cater to
various levels of understanding and
to reinforce the concept from
multiple angles.

Scaffolded Problems: Start with
easier problems and gradually
increase difficulty. This helps build
confidence and understanding
before tackling more complex
tasks.

Extension Challenges: Include a
few challenging problems that
encourage critical thinking and
exploration beyond the basic
concepts.

Homework will be utilized by:
Align with Learning Objectives:
Ensure that homework directly
relates to the concepts taughtin
class, allowing students to apply
their learning.

Variety of Tasks: Include different
types of problems (e.g., practice,
application, extension) to cater to
various levels of understanding and
to reinforce the concept from
multiple angles.

Scaffolded Problems: Start with
easier problems and gradually
increase difficulty. This helps build
confidence and understanding
before tackling more complex
tasks.

Extension Challenges: Include a
few challenging problems that
encourage critical thinking and
exploration beyond the basic
concepts.

Homework will be utilized by:
Align with Learning Objectives:
Ensure that homework directly
relates to the concepts taughtin
class, allowing students to apply
their learning.

Variety of Tasks: Include different
types of problems (e.g., practice,
application, extension) to cater to
various levels of understanding and
to reinforce the concept from
multiple angles.

Scaffolded Problems: Start with
easier problems and gradually
increase difficulty. This helps build
confidence and understanding
before tackling more complex tasks.
Extension Challenges: Include a few
challenging problems that
encourage critical thinking and
exploration beyond the basic
concepts.
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