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Calc Medic QuickNotes for Unit 1: Exploring Rates of Change

Functions and Function Notation (Activity: Can We Predict Maximum Heart Rate?)

e Understand that a function describes the relationship between an independent variable and a dependent
variable where each input value is mapped to exactly one output value. Functions can be expressed with an
equation, table, graph, or verbal description.

Describe the set of inputs of a function (the domain) and the set of outputs (the range).
Use and interpret function notation.

QuickNotes
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Interpret Graphs of Functions (Activity: How Does the Food Industry Set Prices?)
e Describe how two quantities vary with respect to each other from a graph in a contextual scenario.
e Determine when a function is increasing or decreasing.
e Interpret key points and graph behavior in context.
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Concavity (Activity: What is the Business Cycle?)
e Connect the sign of a graph's slope to the increasing or decreasing behavior of a function and the value of the
slope to the function's rate of change.

e Use the concavity of a function's graph to describe the change in the function's rate of change and vice versa.
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Rates of Change (Activity: What is Pamela’s Current Speed?)
e Find and interpret a function's average rate of change over an interval.
Estimate and interpret a function's rate of change at a point.

Compare rates of change at different intervals or values of a function's domain.
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Change in Linear Functions (Activity: How Much Does It Cost to Rent a U-Haul?)
e Understand that a linear function has a constant rate of change over any interval of its domain.
e Explain why the rate of change of the average rates of change of a linear function is zero.
e Interpret the slope of a linear function in terms of a rate of change.

uickNotes
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Change in Quadratic Functions (Activity: How Fast Does a Penny Fall from the Empire State
Building?)
e Understand that for quadratic functions, the change in output values over equal intervals of the domain grows
linearly.
Explain why the rate of change of the average rates of change of a quadratic function is constant.
Connect the concavity of a parabola to whether the average rates of change of the quadratic function are
increasing (concave up) or decreasing (concave down).
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Calc Medic QuickNotes for Unit 2: Polynomial and Rational Functions

Polynomial Functions and Rates of Change (Activity: Can We Predict Stock Values?)

e Identify key characteristics of a polynomial function including its degree, leading coefficient, relative
absolute extrema, and points of inflection.
e Determine the degree of a polynomial using first, second, third, ...nth differences.

and
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Zeros of Polynomial Functions (Activity: What's Up With the Zeros?)

e Use a root’'s multiplicity to describe the polynomial graph’s behavior at an x-intercept.

e Understand that a polynomial of degree n has exactly n complex zeros and can be written as a product of n

linear factors.

e Find all zeros of a polynomial function when given in factored form; identify when zeros will be imaginary based

on the polynomial's graph or equation in factored form.

-
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Even and Odd Polynomials (Activity: Seeing Symmetry: Faces and Functions)
e Understand the properties of even and odd functions.

e Algebraically prove whether a polynomial function is even, odd, or neither.
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Polynomial Functions and End Behavior (Activity: The End is in Sight)
e Determine the end behavior of a polynomial from its degree and leading coefficient.
e Explain why the end behavior of a polynomial function is determined by its leading term.
e Use limit notation to describe the end behavior of a polynomial function.
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Rational Functions and End Behavior (Activity: How Much Anesthesia Should the Patient Get?)

e Interpret the behavior

of a rational function in context, specifically its horizontal asymptote.

e Determine the end behavior of a rational function by comparing the dominance of the polynomials in the
numerator and denominator.

e Explain why the end behavior of a rational function is determined by the quotient of the leading terms in the
numerator and denominator.

QuickNotes
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ions (Activity: The “Hole” Truth)

e Identify key features of a rational function including its domain, intercepts, holes, and vertical asymptotes from its
graph and equation in factored form.
Use one-sided limit notation to describe the behavior of a rational function near a vertical asymptote.
Determine the y-value of a hole by examining function outputs at input values sufficiently close to the x-value of

the hole.

QuickNotes
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Factored and Standard Forms of Polynomials (Activity: Changing Forms)
e Describe the advantages of writing a polynomial in factored form versus standard form.
e Convert polynomials from factored to standard forms and vice versa.
e Explain why when (x-k) is a factor of a polynomial, x=k is a zero of the polynomial
e Find all zeros of a polynomial function by hand or using technology.

QuickNotes Standard fovrm Fachvred Corm
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Equivalent Representations of Rational Functions (Activity: Let's Be Rational!)
e Expand the ideas of factors, dividends, divisors, quotients, and remainders from numbers to functions.
e Divide polynomials using an area model.

e Explain why rewriting a rational function in equivalent ways can reveal different characteristics of the function,
including slant asymptotes.

QuickNotes .
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The Binomial Theorem (Activity: Where Are the Like Terms?)
e Generalize patterns for the expansion of binomials and explain the connection to the entries of Pascal's triangle.
e Expand binomial expressions using the Binomial Theorem.
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Calc Medic QuickNotes for Unit 3: Constructing Functions

A Library of Parent Functions (Activity: Building a Library)
e Understand that the parent function represents the most basic function in a family of functions.
e Describe the key features of six parent functions: identity, absolute value, square root, quadratic, cubic, and
reciprocal.
e Analyze and compare the key features of parent functions.

QuickNotes

A parent funchion is e simplest funchon
of a F'amila of funchons,
Familles of funchions (quadratic linear, suard etc.)

Share Similay algcbm(c ?m\oevﬁcs, gme\ns,
and bewhaviors,

Transformations of Functions (Activity: What's My Transformation?)
e Construct a new function by applying translations, dilations, and reflections to a parent function.
e Given an equation or graph of a transformed function, describe the transformations that occurred from the
parent function.
e Determine the domain and range of a transformed function.

Transformation Function Notation Characteristics

. _ Moves up when... ¢ 20
Vertical Shift F (ﬁ) 1— (' Moves down when... ¢ <.

Horizontal Shift {: (x + C) Moves right when... ¢ <0
Moves left when... cC>0

Dilation factor: |
Vertical Dilations C f (7() Stretches in the y-direction when... l d>‘
Shrinks/compresses in the y-direction when... ) e\C|le |

Dilation factor: | +
Horizontal Dilations 'F (C x) Shrinks/compresses in the x-direction when... \d >'
Stretches in the x-direction when... @ LIC\L [

Reflection over x-axis - ‘F (X) (x, \5 ) - LX ) - g )
Reflection over y-axis { (-X) LX‘ 3) - L—xl 'ﬂ )
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Piecewise Functions (Activity: How Much do | Pay for 4G Data?)
e Interpret and evaluate functions that have different rules for certain intervals of the domain.

e Graph piecewise defined functions.
e Write equations for piecewise-defined functions given a graph or from a context.

QuickNotes

' ise defined funchions have arereent
l\:::lce.‘:' ‘&r cevimin intevvals of twe domain.
To evawnatre a piecewise function:
—determing  wihat intewal yowr input belongs 1y
= swesiwte inputr v Mmar equation only

Selecting a Function Model (Activity: Can You DTR?)
e |dentify an appropriate function type to construct a function model based on key observations about how the
quantities in a scenario are changing.
e Describe the assumptions and restrictions related to a particular function model.

Q"‘Ui'i’lf(Nl?tesienav{o.s con be mgdeled wivi a pavﬁcz‘l‘ﬁ;‘s
v f—\m.ch’or\ type based on how tne two 9
with one  anothnér,

v
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Common funch If tnere s move m:'e,: a piecewise
—linear one patrermn, consi ¢
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and oversimel scenavios, Consider Wnderlying assumetion)
by made  +Amain & ralhge  refiions baled on Coniext,

Constructing a Function Model (Activity: Do Females Live Longer than Males?)
Construct a function model based on the constraints of a mathematical or contextual scenario.
Construct a function model using transformations from a parent function.

Use rational functions to model quantities that are inversely proportional.

Apply a function model to answer questions about a data set or contextual scenario.

QuickNotes
ine e funcion . Sorme fwnchons @n

@ Dekevnia f\lpe - ve dekrermined. 6o
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Calc Medic QuickNotes for Unit 4: Exponential Functions

Change in Arithmetic Sequences (Activity: #Goals)
e Understand that sequences are a special type of function whose domain is the positive integers.
e Write an explicit rule for arithmetic sequences using the common difference and any term in the sequence.
e Apply understanding of how arithmetic sequences grow to determine the common difference, find missing terms

and reason about arithmetic sums.

2”i‘;k§2tiscnca i$ A funchisrnn wwese inputs ave Mme
posttive integers (L2e3,4...).
Aitwmetic sequences have a4 ommon Al Ffevence,d .

gxgltcii— vule for V\*‘ +erm:
On = A, ¥ A=) or a=a,Fdn 9 a,= a +dn-w)

2 N / ]

11
> rerm any term  Mow

n™ rerm
of msgqu.&nfrc In tTme Sequence way
v
Qivéw
yerm

Change in Geometric Sequences (Activity: Little Red’s Crumby Day)
e Write an explicit rule for geometric sequences using the common ratio and any term in the sequence.
e Apply understanding of how geometric sequences grow and knowledge of exponents and roots to determine
the common ratio and find missing terms.
e Compare arithmetic and geometric sequences.

QuickNotes es whave a common raho, v

Geomehic Sequenc
use vepeated multiptication (or division)  9et fom one

ek {p anotwmer (exponients').

(6 v >l trerms ave increasing

IF Ocre| terms ove cleweasing
INCreasing Aeomervic sequinces guw by a large

eac\ successive step-

&£y .
: r n rerm: -
pxevdat rule “(_‘? - _ ) rn
An = O, °Y or 8,=0,'F or Ay= Ay

v owmount in
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Change in Linear and Exponential Functions (Activity: Geri’'s Greeting Cards)
e Create linear and exponential functions using constant rates of change and constant proportions.

Interpret the parameters of a linear and exponential function in context and to describe their growth patterns
Describe similarities and differences between linear and exponential functions.

(\),L{xt;,(;tesPuv\Oﬁo'\s nave a  onstant ratre of clhhange.
fi)= b t m¥ or fx)= Y, Fm(x%)
~ 7

N ] v _,JJ”SAM“ nwr pawr
(X Yo) tS any e AT |
ininal slope /

alud constant &.0.C ¥ Think AY.\MMGH (&2
Expmential functions hWave a constant proportion,

X=%K,
F(XO= ab” or flx)=Y, b
7 N constant (koY) §5 any  input-odbpat patt
inikal ovo poviion |
value mulhplier W Think 360'“'&""“ <
vinear + exponential functions can ot e detevmined
lay only 2 input-oudput
pairs.

Exponential Functions (Activity: Game, Set, Flat)
[

Recognize scenarios that depict exponential growth or decay by identifying a fixed percent change or common
ratio.

e Write equations of the form y = ab® to model scenarios that grow or decay by a fixed percent or factor.

2?%&%5 de?tch‘mo exponmh‘a.l %mwm or o\cm.y
Wwave a fixed chwf change Or commwon rafio.

£ = ab" IF 02bel = exponential decay
2

inifial oWt 0¥ \f o>t = expounkial gowm
vaie “decay facto? ite percent as
If changce is aiven as o percent, ‘“’"d,..}’.ﬁ'm vate, r.
b= H’T\ ov o=\l-v
gty (decoyy
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Graphing and Manipulating Exponential Functions (Activity: Exponential Match-Up)
e Graph functions of the form y = ab* and identify key characteristics including end behavior, concavity, domain

and range, asymptotes, and intercepts.
e Determine the growth factor of an exponential function from its graph, including when the function has been

transformed.
Apply knowledge of transformations to exponential functions.
Explain using exponent properties and transformations why two exponential functions are equivalent.

QuickNotes Pavent exbmential funchions hware ™M form pixX)3b .

b > =growm 0| =decay
o) JAM o (x) = 00 T LAY
) S CONNNE*Y I ol ¢ 5 e PO =0

4; Ay
© J, ratio of ?U\) = l
consentis —
vens PO dilate e h
Thrans formations vre.(-u'_c,hsv\iH-,\c = )‘“ rrh-
FOO= ab ™+ k tn
f(n-1)

onent propeities YVEAl that diteerent hansformations
Exp can' Love thne same effect!

Modeling with the Natural Base, “e” (Activity: How Do You Grow Your Money?)
e Describe the effects of compounding interest quarterly, monthly, weekly, daily, and continually and make use of
structure to arrive at the compound interest formula.
Use an exponential model to make predictions about the dependent variable.
Understand "e" as the base rate of growth for all continually growing processes.

QuickNotes ) = thih

ckNo S P= niha\ amount inyested

60'\'\?“‘”\ Wnteve “: r= interest vate (asadecimal)
=P (\+ r ne 4 of compowndings/vear

PX) o( h) L =4 of years
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Continuous compounding = v e(c) = F.e
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‘a-‘l
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Constructing Exponential Models (Activity: How Often Should You Take DayQuil?)
e Construct exponential models from an initial value and ratio or from two input-output pairs.
e Use an exponential model to make predictions about the dependent variable.
e Understand how equivalent forms of an exponential function can reveal different properties about its growth

I

rate.

E(J;ié;’;j\octs\s.ﬁa\ funcions wodel Grow v patrerns wueve
cuctessive Oowrput vatues over equal input intevvals

|, ustng an inikal value T+ vato or
are PNPO!Lh o’x\\vu\—‘-a M—'\\;gw\- Pairs.
Eq

uivalent forms can reveal different pwpevté s
whn rate.
of t™we @ AY
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ololiwz,s Z.V& T years whereas™ £(t) =(2_ '*) L “oq_e

Shiws The grown factor per ;jn.a.lr (1-10t) and me
) 0 )

Using Regression Models (Activity: Eating Out vs. Eating at Home)
e Use the characteristics of a data set to decide whether a linear, quadratic, or exponential model is most

appropriate.
Create a regression model for a scenario using technology.
Use a residual plot to validate whether a given model was appropriate.

QuickNot : )
uickNotes s o funechon pro+ descubes tTme

veqression wod-el
rp‘o\.o\,\?msw vetween on independent + dependent
varigpie data’ set; usually

VAviAdv|L qwcr\ A 2 or more
foundk Wit technology, least squares veqressim wedt!
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Calc Medic QuickNotes for Unit 5: Logarithmic Functions
Compositions of Functions (Activity: How Much Does It Cost to Tile a Pool?)
e Understand that when two functions are composed, the output of one function becomes the input of the second
function.

Write equations for compositions of functions.
Decompose a complicated function into a composite of two or more functions.
Reason about the domain of a composition of functions.

1*‘ Q;‘uitl'\'l‘o;s:‘n funcionn iS Made yp of 2 or more functiong
L where dne output of one function becomes the input of
LT# 2 K (X)) 9 T
To write an equation e ,
for g (F(xy) substifu LT # 3: Complicated funchons
e entive expression for . can be decomposed o simpler
£(x) for every instance of x ing. gunctions.

\;\&"‘» The domain of q(£(x)) Ex: (X 1-?-)" iS a compositign

1$ the subse - ) 2
domain taat wil poduce of 0= xrF and qx) £X
oukputs in L domainof g, A(FeY) = (xt3)

Intro to Inverse Functions (Activity: How Much Should You Feed Your Puppy?)
e Repeatedly solve equations of the form f(x) = ¢ to recognize the need for a function that "undoes" the original
function, i.e. to find the value in the domain that generates a certain output.
e Understand the relationship between the inputs and outputs of a function and its inverse and use this to evaluate
inverse functions.
Find an inverse function algebraically.
Verify by composition that one function is the inverse of another.

Wnverse funchons undo” twe oviginal function.

Pl e fET@)=c
Jo ind an invgvse equation of £(x)
) Replace f0x) with vy

e otner variable .,
2) S“V&(&Derpendmk variable of § )

3) Rewrite w/ inverse wvotation.
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Graphs of Inverse Functions (Activity: How Long to Reach the Summit?)

Understand why a function must be one-to-one, or invertible, in order for the inverse mapping to be a function.
Explore relationships between the graph of a function and its inverse, including their domains and ranges.

ouic‘l;r\\lo:’e;o‘ ¢ for f 10 hAve an inverse thatl

also o ncHon, £ wutt ve one-tp-oné
(no repeotted Y-vawres
ThiS can be checked w/ & Worizontar\ line res+!

funckion can e one-to-one ona
Pt\tsm‘cfeo\ intrerval of e domain

£ i one —tp-one on (ab)
N Fb‘ul{- not for all R

e -1
V‘ v Domain of £ i§ range of §

Ravwae of £ is domain of £ '

Inverses of Exponential Functions (Activity: The Mystery Function)

Understand that a logarithm represents the exponent to which the base must be raised in order to attain the
input value; use this understanding to evaluate logarithmic expressions.

Use exponential and logarithmic forms to write equivalent statements about powers.
Understand the inverse relationship between how inputs and outputs change in exponential versus logarithmic
functions.
Understand the inverse relationship between exponential and logarithmic functions of the same base, including
the natural base, e.

QuickNotes

Y : iin tells

The output 0 & logantumic funchn

M whak exgonen o Mmusy raise tme basc

) v anive at fve input.

09, %=Y & b= x

U’Q)Mi’f\/tvv\bi(, forvwn E’XVOV\W’HVL\ fovmn
\f N0 subscvipt 1S given, assume © =10.
W Me vase s e, use twe natural \og: 109, X = fn

n S (since powevs of b Ave Alway s
Domain: X >0 v posinve ) 7

Range : B (since exnanentr coun ve nesqor ?059
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Graphs of Logarithmic Functions (Activity: Lumberjack Graphs)
e Describe key features (domain, range, asymptotes, concavity, and end behavior) of the graph of a parent
logarithmic function, y = log, x.

e Sketch parent logarithmic functions and their transformations.

e Connect key features on the graphs of exponential and logarithmic functions.

QuickNotes

Parent 10g

7 key pYs:

Fo v ﬂv\ﬁ \005

Avitmic fanctiong  loole Llike \/:log,x
,'\/: b*

Domain. X 70 0y
(L,0) = x-inteV C€PT  pange: R

(v,\) = M\?V\l’iﬁj
erkcal Osymptote

\9" and 09, % ave inverses!
L (This includes Q,‘ and logexej,nx)

PO

x=0

\ =

Logarithm Properties (Activity: Puzzling with Properties)
e Discover the sum, difference, and power properties of logarithms and use them to rewrite logarithmic

expressions.

e Explain using logarithm properties and transformations why two logarithmic functions are equivalent.

QuickNotes

log x + 109 Yy
logx - 109y

alogbx

LT 1 /_Qﬂﬂ&i&,

= l0g, (xy)
- 109 (%)
= \Ogb)(‘\

R  “

EXPAND

LT % 2
.u,gmmm PWPG»VH&.S
reveal twat oliffeent

tvansfor mations Can
nave tmwe same effect

* LogaritMms of

di Feevent loases can
ve velated 1o owne

onotwer.
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Solving Exponential and Logarithmic Equations (Activity: Looking for “?")
e Solve exponential and logarithmic equations by rewriting them in equivalent forms using properties.
e Identify and exclude extraneous solutions to exponential and logarithmic equations.
e Write equations for inverse functions by applying inverse operations.

QuickNot . '
lij‘l\(’: :ttot ?SSrmtegies for Solving LT 2 thNI:V cs':lich.“é '1\'05
eypmenial \ogan'fumrc, mc es.wd'—&é:cd ou.\’Qufs
Lquations. | A .
.atl’\ewvu-e, in alrernate form n e oviginal ezmoi:‘\?}
. lsolate e variable (Ave ey in Mo
using inverce operarions UT# 3 Finding an inversd
+ Apply 109 ppevhe funchon vequires me
simplify expression game press  Since the
. USe one-tv-one properhy ‘ndesendent variable is

- 1F b =b? men x=Y sme“:': :':'& being solated.

- \F109x =109y tmen x=Y input-!

_-C,&Lu:,l.utpr: Find intersection of Lq\.mf’"‘s

Modeling with Logarithmic Functions (Activity: What is a 6-Figure Salary?)
e Understand that a logarithmic model takes quantities that grow proportionally and assigns them output values
that grow linearly.
e |dentify situations that could be modeled with a logarithmic function.
e Construct logarithmic models using input-output pairs or transformations.
e Use logarithmic function models to predict values of the dependent variable.

QuickNotes . functions can e used o model Stuarions

k:ov\qe,a;fmi%&ts grow mu Ltipii catively and outpurs oysws

additvely . \
Can Conshuct A \ogavitmic m?;i:
—an x-intercept anck prpovih
— two inpur-ontput patrs i O
_ vevbal desuiprion of O».Sr—& MO vent Eanchion
- laentifying rans forvn i ontd e

PLx) =1oq ¥
o determine wme mdepomlml'

T re often uged
Log avitmic mddglsa of onennhial reluﬁmsmp

Fom -
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Semi-log Plots (Activity: How has GDP Per Capita Changed Over Time?)
e Understand that quantities exhibiting exponential growth or decay can be linearized using a log transformation.
e Interpret the parameters of exponential regression models and their associated linear regression models after a

log transformation.

Me resulr is cated o
\n:ev‘prehz\-g

Y = a-b b= Fvl.oli(.l’tb\

J=tga+ xwgo 109a<
¥ Must use egtimated”
ov ‘bredictcd’

QuickNotes .

\ onential orwtw or decaj
‘e o functon £ swowg expone . e
olotting (% 109 () ) will \inearile ™me Ny

semi-109
parameters of regre
a= Pred(t:fcd y -interc

bbb = P

lot.
ion wwodels:
epr Cin context)

an‘\'w/deuy Eactr

X

predicted 109 of ™me Y -inverceqt
cedicted inwease/decvease in

N
¥ MASHE use confFexs

log (depmﬁm— varidpie) per :ug'co('
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Calc Medic QuickNotes for Unit 6: Exploring Sine and Cosine Functions

Periodic Phenomena (Activity: How Much Air is in Your Lungs?)
e |dentify when two variables share a periodic relationship and construct their graph.
Describe the key features of a periodic function based on a verbal description or graph.

QuickNotes . la,ﬁm'\sh" o Mc
Two variables have q ?Modw ve Ship

ourput values demonfivare a re,eulhns \oaffem ovey
equur lengtn input intévvals,

rod i onship
™e avapn of A eviodic relabion
by O?Siv\:qm conc. Te lengtn of fv':
tor one cycle 18 called twne penoo\\ :

fF(xyk) = £0¥) for all k.

is detevmined
in PUI.'I' interval

Angles on the Coordinate Plane (Activity: Can You Measure That in Twizzlers?)
e Understand how to measure angles in standard position on the coordinate plane and their properties.
e Understand that a radian is an angle measure with an arc length of one radius.

e Llabel the angles on the unit circle in radians using proportional reasoning (i.e. partitions of semicircles).

QuickNotes .
in vadians regresents

An ong\& r o w T
the *00(' vadil WT"‘S mat - R

F\' -\' on t™vwe arc o {- me’ & e / 1w
clrgle iNter O‘LP\'&"" by ™ \ \ | v
ongle . [ \
on €<—t———— P 2o
ove | gmﬁ% uw t::1\".l ‘.'0,2.1" =h: =‘é'_:-

nital ray I
(x-axis) v 5 4"

r . &
loclewise v Y 3

e weASUred counterc
are ve. wmeasured clpckwise.

s -
e ?osi\-ivc X—aX{S$. N%a.\-w& angles a

Ang\e
Rty
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Defining Sine, Cosine, and Tangent for Any Angle (Activity: Trig Ratios in the Wild)
e Extend the definition of sine, cosine, and tangent ratios to angles greater than 90° using the coordinate plane
and horizontal and vertical displacement.

e Understand why in a unit circle, the sine and cosine ratios correspond with the y-value and x-value, respectively,
of the point where the terminal ray intersects the circle.

e Understand that in a unit circle, the tangent of an angle is the ratio of the y-coordinate to the x-coordinate of the
point where the terminal ray intersects the circle. Alternately, the tangent ratio is the slope of the terminal ray.

e Use symmetry to identify relationships between the sine, cosine, and tangent values of angles in all four
quadrants.

ngl:NOtoe;i\a‘)\es grca\-ev man "lo', sine, cosine, ¥ rangent”

ave defined by displacement ratios from e pont {’
infersects

wnere twe  frerminal ra_j of mar a,n.g\c

A Circle. . £
- hovitontal displacement Fan evt d.(sr_

A vertical displacement 050 = —aius vty
Sin § = rodins y @
le wneve rel,sing=Y, cos ¥=%, ran 9= L1312
on e unit clrele W ’ , o rs
The Sign of tme sing cosing I tangent value s derevmined
by ™me quadvant.
Coordinates on the Unit Circle (Activity: Coming Full Circle)
e Use special right triangles to determine the coordinates at key points on the unit circle.
e FEvaluate sine, cosine, and tangent for key angles on the unit circle.
e Find coordinates of points on circles where r=1.
QuickNotes ] R R
use refeckions of the sgecial rignt Mangles
 determing ordeved pPairs o K”"ﬁ prs on me
wnit uvde .
B
A 2 3
b T z
A - = i\
» 4-T
ﬁ/L '/7..
To find coordinates of ponts on civcles of vadius|r
. _ X _
Sing= L S y=vsin@  wsd=+ D x=rcsd
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Graphs of Sine and Cosine (Activity: Spaghetti Waves)

e Construct graphs of the sine and cosine functions using values from the unit circle.
e Identify key characteristics for the parent functions y=sin x and y=cos x including domain, amplitude, midline,

period, and symmetry.

QuickNotes .
w pavent funchons * Amplitude 1S
e cs X 'Cehﬁ‘l?\”:e,
;Ys se X 7= midline and e
ing ang!¢ e Jnate Mmaximum.
Pt ’ A0 ’ Pericd is Me
v L]
Domain: R Domain. &~ ien of one
Range G\ Range: C1,1) Commfe. cycle
Peviod 7,1:' APm‘o.::;c 1,-“' ™\
itwde * \ :
Amgitwnd m¢ | —
A A <’
i Feria A

Transformations of Sine and Cosine (Activity: Which One Doesn’t Belong?)
e Determine how the amplitude, period, domain, range, and midline of sinusoidal functions are affected by

transformations.

e Graph transformed sine and cosine functions given an equation.

QuickNotes

V= o S'mQ:(x
mese ave calied cinussidal v

o= vertical gchvetch, amq\i’md& = |al

swrink i b>1
siretev i 02be)

c= horitontal swift / phase snift+
d= vertical snift, affects midline +vavgel

= V\Oﬁ'l"\m\
b hovilonin

))+d  oroy= a,cos(\p(x—c\) +d

chong.

£
z.“— ./ eviod o
PCriod = —;— ;a "ﬁmﬁm
"drion
actov
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Modeling with Trigonometric Functions (Activity: It's Getting Hot Out Here!)

e Interpret a sinusoidal function's period, amplitude, midline, and range in context.
e Construct a trigonometric model based on data points and key features.

QuickNotes N =
todi ior ™Matr veépeats
o -world eperiodic behav P
.Re(ﬂ fixed ‘:-tmc, fame can be wodeled
::R-\-v\ o Sinusoidal funchon, fX) = cos (b)) vrd or
£y = asin lotx—e)) ¥ ~
. The peviod represents e time :‘_' nices
comgwn one cycle. Peviod= ~ e o
’ idli esents ine averaoce value o
e m«-ﬂ“mg\'m m‘?‘mcm m@

. Average a,mvl\“u.de - max value = d +ial
L, Averaoe — ampli =wmin valug = 4 —|a|
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Calc Medic QuickNotes for Unit 7: Working with Trigonometric Functions

The Tangent Function (Activity: How Are the Slopes Changing?)

Understand how the tangent of an angle is determined by the slope of the terminal ray of the angle and use this

to understand the behavior of the tangent function.

Describe the key features of the graph of the tangent function, including its domain, range, x-intercepts, and

period.
Identify how the graph of the parent tangent function is affected by transformations.

‘?\;J\iec/kNotes ent funckion rq;r&SWS ML s\ofc of me

Termin mg o(- an ang\eg, 8. van()
tang=0 when Sing =0 , :
tan § is notr defined wwnen C0§ 0=0 1 . >0
Domain: B, x# T+ where ke is £ 3 \

wan - ' an inreger ; . |
N\M%. ® Tangent funciions con ' : '
Peviod® 7T be tvansformed: ¥ = atan wa_o)) rd

Period * 3:_

Inverse Trig Functions (Activity: Caution: Restricted Area)
Understand that inverse trigonometric functions input ratios and output angles. The input and output values are

switched from their corresponding trigonometric functions.

Explain why and how the domains of sine, cosine, and tangent must be restricted to create an inverse function.

Evaluate inverse trig expressions.

QuickNot
|v{1\'fu23f \’V\g functions \n?u,\— rakos « ou\.\'ru\- ang

Since g fancrions are peviodic (many repeated 9
we must reshict meir domain tv an intevwval
on wnion they ove one-fo-owne N Order to
de ne twrir T inverse funchions.

\es§.
wtp u.h)

= sin (X) F6)=005' (R) | £00= tan ()
o orw;vc.sm ) 2* arccos (X ' or arctan ()
D E\ \-L ©: G 1) P L':" )
l R E Eo ] “_S &: —{l lrz—,

7-1
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Trigonometric Equations and Inequalities (Activity: It's Getting Hot Out Here! (Part 2) )
e Extend the process of inverse operations to trigonometric equations and inequalities.
e Understand that using the unit circle will give infinite solutions to a trigonometric equation which may need to be
restricted based on context and that an inverse trig function gives only one solution that may need to be
expanded using symmetry.

QuickNotes KOWS Can Ve wsed. 4o sSe\we

\&v;;:\g,v: e .eq’u.a,ﬁous and inequalines.
But twe #F of colutionS needs o be ca.chu.l\lj
anriyed ) s| ™ese will need to

i e aives Nhnite soluhon
.T&b ‘f‘“"‘;{ CC;‘C'; ‘OG.S‘Cd on tme nrevval giue-.'\ or T\ confext.
g

. i A WoNnS °n calcuntatr g(ves V] lY
. Evaluak nyerse g funchon .
%ne, Solkon. Merve Maa be wWOre outside of e

ranges of arcsin(x), arccos(k), ond arctan(X). Find twem
using Me  SyMmMEM) oF tne uwit circle.

The Secant, Cosecant, and Cotangent Functions (Activity: Is There More to Explore?)
e Define the secant, cosecant, and cotangent functions as the reciprocal of the cosine, sine, and tangent functions,
respectively.
e Understand how the zeros, vertical asymptotes, and range are related for a trigonometric function and its
reciprocal function.

%fﬁit?f cosecank, and Ootangent ave e redprcal
o fwnetions.
- —‘— = = -L = COSQ
FLQB:CSCG"S}J‘:G f(g)=5ec ~ oSO £(0)=cot tand| sne
Range: (-, -1JV(,®) Range: o, - Jul,w) Range: (-¢o, o))
Undefined wwen wndefined when Undefined wwen
sing=0 cos0 =0 5ing=0
™me, behavior ofF theld grapns Can e derermined by
| Undastarding Wow reciprcal relabipnships wore!,
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Trigonometric Relationships (Activity: Identity Crisis)
e Explore relationships between all six trigonometric functions, including the Pythagorean identities.
e Use identities to establish and verify other trigonometric relationships and solve trigonometric equations.

%ﬁfﬁﬁlwp between Twe SiX g functions ove

Called Odentities because wmey ave twe for any
vawue of O-

Equivalent forms of tvig funchisns can c;\e;w;:w‘ ions,
relarionswips , Simelity Complex expressions, help A

} can be Wied to generate even wiore jdénkities.
Putwagovean idenhinies: ) .
-'Sin"Q'" (_osz 0=\ | ¥+ ‘\'G.V\Lg <= S&O‘Lg I+ cot 0 =CsSC 'Q

(3
Note: Sin*Q= (sing)

Angle Sum Identities (Activity: Break It Down!)
e Find exact values for the sine and cosine of angles not on the unit circle by writing the angle as a sum or
difference of known angles.

e Use equivalent trigonometric expressions arising from the angle sum and double angle identities to solve
equations.

QuickNotes
sin(k £p) = sindcos B * sin@coso(
Co$ (dt@) = COSA CoSPB + siNnak SN B

WV\!A u,sbhul
TRd e sine and cosing 0F Unknown  angleS by de.comPosmj
twe angle intp two  kkmown  angles.
0 Equw,,_\w \-wgovwmzl—ric expressiong cen

A A j \ice Logov
be Wsed 10 SOWE A hig equation U“"{xﬁtw %w(mm)

A g
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Calc Medic QuickNotes for Unit 8: Polar Functions

Polar Coordinates (Activity: Supervising the Sky)

e Understand that polar coordinates give an alternate method for locating points using a distance from the origin

and an angle from the positive x-axis.

e Use coterminal angles and reflected radii to name polar points in multiple ways.

e Convert between polar and rectangular coordinates.

Quickfotes Polar coovdinates gve locations w)
1 Cartesian  Polar a distance Hom tne pole (r) and
L oLy
ﬁ"ﬂ) (r; 6) a (LW rofaion Hom x-axi$/ Polarmx(s(a)
....... ’ Theye are ﬂ";ﬂjf Fomv coovdinates fyr tme Same \,{,_
;' Y conversions
.
/ C-P P C |
9 ) 9}
l' 7 = Py ” = X=vr(os©
- r= W 0s9=
-\ )
g =tan L%‘;) sing=Y | y=rsind
' v calc %{\Ies :‘ILQLE‘ ) + for '8 .
2o | acvss PoIT: & " Vouadrant
(- 1’-3 11‘/)‘;

Complex Numbers (Activity: Why So Complex?)

e Represent complex numbers on the complex plane in rectangular and polar form.

e Given a complex number in rectangular or polar form, identify its real and imaginary component.

%Jicckow{t\f\scx numuver, 3, has A real and i""‘“ﬂ“"“:‘\j
omponent T can We grogned o e contiplex
plant for tne point are given
e \& coordinates tP
\m??m&'\j in reckanguiar form  (ab) then

E=a VoL E :g
“ vrea! \f coorainates are given in polar form
‘L (r,0) twmen

z=rcesd tivsin@ or =y (cosg+ m\q\o)
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Polar Graphs: Circles and Ro

to construct their graphs.

e Identify the number, length, and location of petals of a polar rose from the values of the parameters, a and n.

ses (Activity:

A Polar Phenomenon (Part 1))
e Understand that polar functions input angle measures and output radii and point-by-point graphing can be used

e Describe key features of the polar graphs of circles and roses including their symmetry, domain, and range.

QuickNotes . L
Small circles  ~diamei
v dlameteY L
=|alcos © ' eddsing
) \

>0 rvignt | &4>0 above
L 0(9\5 -S| powy
£ of g

c( \eft ‘qe) belOW
<0 Vs %<0 oar
‘ [ S )

Polar oA yis § Y-axis [0="h

r=acs(ng)

Roses
vr=asin( 0)

=T
P.s(:;;n c:‘uc( 5 : 17;:‘\1 chvy
¥ ptiA| &«
1% petal at QP._, fon

8=0
¥ nis odd = n pehnly
It nig even =2 2n pefalsS

Polar Graphs: Limagons (Activity: A Polar Phenomenon (Part 2))

e Identify special types of limagons by comparing values of the parameters, a and b.
e Describe key features of the graphs of limagons including symmetry, intercepts, domain, and range, and

maximum and minimum values.

QuickNotes
Limacons
r= at Lbcos @ or
lal «\wl 1009
lal =\ cardioid
(al > k] dent/clam

r=za+rwsing

May vading : 12l ¥lb)
Min vadiug: \a\ = lb|
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Rates of Change of Polar Functions (Activity: What's Going On in This Graph?)

Analyze and interpret key features of polar functions including intervals of increasing/decreasing and extrema.
Find and interpret the average rate of change of a polar function.

QuickNotes pglay  funetions ctan bt analyred like any

otvr funcnion'
« Extrema -2 max

avd. min

wmtevvals of ncveasing [deu%Smj

. Distance ot e ovignn

r i PosS

r is ney

v is
intreasing

disr. from (0,0)
s lvu.vea.sms

disr. From (0,0)
s du-vea.sms

LA 1)

decveasing

dist. Fom (0,0)
is decreasing

dist. om (0,0)
is Increasing

The o\.vuu\}e, rate of
thanoge 0 a polar
(-u\n(.?-\on indicorte s
Mme vatre atr wnich

me radins S changing
Per radian,

A F(8) -€(00)
29§, -0,
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