Calc Medic Important Ideas for Unit 1: Intro to Calculus

Introducing Calculus: Can Change Occur at an Instant? (Activity: A Wonder-fuel Intro to Calculus)
e Interpret the rate of change at an instant in terms of average rates of change over intervals containing that

instant.
Important Ideas: \
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Defining Limits and Using Limit Notation (Activity: Can You Shoot Free Throws Like Nash?)
e Represent and interpret limits analytically using correct notation, including one-sided limits
e Estimate limits of functions using graphs or tables

Important Ideas: A limit s an mfendad \/ Value

Lmit notation has 3 Parts: ‘F(X)
./QAW\ —FCX)/‘FuncHOn l/+o
i )
"xapproachcs a” ! B %

what does it mean for a limit | a |

to exist? .

‘ ’ xnﬂx) exms b M L0 =AM £ (x)

y-) _F(x)— f(x) =L €2 e f(x) L >q

| _xﬂ_’-ﬂb\{(x) DNE because &Ag\' f(‘)fﬁ::‘_ F(K)
¥ Limity fom 166 + rignt b

must matchi ,x_) M §f(x) and X‘)c"’{('x') BNE

¥ Lis a finite 3 . because f(x) —» o
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Using Algebraic Approaches to Evaluate Limits (Activity: Contestants, Can You Solve This Limit?)

e Use limit properties to determine the limits of functions
e Use algebraic manipulations to determine the limits of functions

—ocophs or tables :
—“?ﬂvi'd' properkies ¥ simplify funchions

® Iwm c=¢c
%> O

; sel; In 4
B limv c4x) > ¢ I F @‘r-(-ﬂx) 50‘»

eas: . X - 20
I;ty:;c.):t;:;l?&s h.Q\r&!uxl'z lwats ‘ ? 'f_:; ﬁiﬁ’, k,.‘o
~dwect subshiukon (dry Acst) { 0 -9, K#0
- memovized focms ( j_gx_é ot l_:l) | % .
~factor, simplfy, subshiwte I. _g. 12 indefecmmate /
5 algebroiw manwpwlahen (rutt by o hem of I),' ..
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i xro. X 7. X-va.
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Introduction to Squeeze Theorem (Activity: How Many Coffee Beans Are In The Jar?)

e Develop an understanding of bounding values and bounding functions

e Confirm the hypotheses of the Squeeze Theorem (Sandwich Theorem, Pinching Theorem, etc.) and use the

theorem to justify a limit result

Important ldeas: .
i £(x),q(x) amd h(x) ose wnhngov.us
fomnchons on s%me nterval contaning a,

oamd () ¢ £(x) € hlx) on that wntecua],

. lower
Foon e g00) = lm hix) 2k,

PETS x>0

e by He Sﬁmu’fhw(bm

. F(x) =1L
AT o

Row do Jusfify ""/%u_eetfc Thm
O Vesidy both tondthions

@ ldentfy upper bound +

B valuske hwites of upper
¢ lower bound 'RM"Cfo\é
(D Make conchusion abodt
ovis(v\alw{;bhls [lvwd
wsiy the Simw—mwrun

wnd fumchens
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Continuity and Discontinuity (Activity: Soul Mates at Starbucks)
Justify conclusions about continuity at a point using the definition.
Determine intervals over which a function is continuous.

Important Ideas: . .
A funclion £0X) iS Conrinuous ar x=a if

© Lim goey = M ey = L (Fgre) lefp andrignr

¥ya”
@.Um 0O = £(a) Y limir Matches g —vaiue] ”
X o
T\/pcs of Discontinuity
Removable Non-removabl e
Jqu \ \nFlh\\'C

I

g

Removing Discontinuities (Activity: Can This Date Be Salvaged?)
Determine locations of removable discontinuities by graphical, numeric, or analytic methods
Determine when and how discontinuous functions can be made continuous

Important |deas:

Piscontinuities M pcour where a limit exists

can he removed 3 ,\eﬁmvxﬁ or rede mvxa a
pownt on ™Me grapn! (“patei te Wote!

\) Evaluate JAM £

2) (\F e \Qm\" exssts, define €(4) Yo be mfr(»)
% Tn Credies an extended function,
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Limits Involving Infinity (Activity: How Much Do We Remember From School?)
e Interpret the behavior of functions using limits involving infinity.

Important Ideas: M £0X) av : vout end ‘vehaviov
L e aslkeing A
M §ix) ord gy L?novmnh\\ asymptotes)

For rafional funchionS: e
i degree of numerator > :‘&r:n%mmahr, k-rijol F(x) DNE becqus <

Y=re
\ .
\/\9:;‘\;0::,\9 If degree of num < degree of-denom . ;Q;:\ Fex) =0
oSN T of num = degrec of i icient of num
£ tgree um genom\nq _ ) ﬁ:’;‘f(x) n \cad.\ﬂa coeHhei of .

\cading coefticient|oF denem

Fov nin-vational fuchions, compare dominant venaviovy

SNy TEE PLL.
Tower > Factprial >Eexponential > Polynomial > Logavitamic > onstant

Intermediate Value Theorem (Activity: Are You A 5-Star Uber Driver)
e Explain the behavior of a function on an interval using the Intermediate Value Theorem.

Important Ideas: ¥ \VT is used 10 prove that q certain y-value MUST exist.

Condition f'lF a funchion £(X) 1S continuous on Ca,v]

" " e a\ and b
Conclusin§tnen £(x) atrains or hirs every y-value loetween f(a) fFLw)

@ verify condition of continuity
@ identify £(a) and f(©)
@ cwneck hat desired value is berween f(a) and ()

@ Make conclusion using the \VT, incorporating e questiony stem

Since is continuous on (@ bland Flad=___
UNcHon )

and £(p) = ,the \WT guarantees that...

—
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Calc Med

ic Important Ideas for Unit 2: Differentiation

Instantaneous Rate of Change (Activity: Can a Human Break the Sound Barrier?)
e Determine average rates of change using difference quotients
e Represent the derivative of a function as the limit of a difference quotient

llnxsofn;;tfl;e(/a&ous yatt of Change at x=4 repreSents twe

of e curpd at- x=4.
Syt o A e o

o
Ly gim £ “EA)  petinigion |
W30 h

v J

9 avg.RO-L 4
ngtantaneols K.0-C.

. -t(a
xl_:rzl’ fo?—-a(:c ) Pefinition 2
|\ ameoc ,

inslantaneous R.0-C.

Defining th

e Derivative (Activity: The Making of a Slopes Graph)

e Understand that the derivative is itself a function that outputs the slope of the curve at any point on the original

functi

on.

G,

Important Ideas: ] ' ' .
A devivarive is a funchon, F'(x), thal gives the

slope of ‘tne Curve at an\, xX-valye on ‘F(K).

>NO+0\ﬁ0n for derivative : @ A tangent line toucnes
-y* —ay Tne curve at one point
ax —d and shares the slope of
-f'(X) _df Ix Y the curve.

Eq“qﬁon o{— ‘mngcnf

y —~f(a) =f () (X

AX

\ine

-a)
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Continuity and Differentiability (Activity: Is This Rollercoaster Safe to Ride?)
e Estimate the derivative at a point using graphs or tables
e Explain the relationship between differentiability and continuity
e Justify how a continuous function may fail to be differentiable at a point in its domain

Important Ideas:

Dileanhable fumchions @ x—o.' Non- didberantinl fonchions & x=g¢.:
sk 5&% ook condfions L% £0) not conhauenng

1. £x) ¥ conhanons o X=4 !
AND I /_l ; ok
o

I. ll'm,'{—'(x) )l(m; 4(x) o s e

Xrg
* lpes sk makeh o | PR L/
b f?\d%/ : ——

Continwly does not tmply A Kerenhab i !3

Derivative Shortcuts (Activity: Is There a Shortcut?)
e Calculate derivatives of familiar functions

Important Ideas:

Denv of a constant : ii;c:O

Deciv of & onst. mulhpher : %{c fx) = c%—m £x) = ¢+ F(x)
-1

Power Rule: %,; A= nx" e nte

Derwv f Sum sc Diffeconce M(\”(x)" g(")) =f’% o) 2 f—xg(x)
Y.

Derivatives of Sin x and Cos x (Activity: Toothpick Tangents)
e Calculate the derivatives of sin x and cos

Important Ideas:

¥ H")=S‘ﬂ X, If g(x) =cos X,
then £'(x) =Cos X then §'(x) = —sin X
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Derivatives of e* and In x (Activity: Toothpick Tangents (Part 2))
e Calculate derivatives of familiar functions

Important Ideas:

IF FOO)=¢ IF 9(x) =2nx
tnen F(x) = tmen g'(x) = x
“tne reciprocal of x

The Product Rule (Activity: How Fast is Snapchat?)
e Calculate derivatives of products of differentiable functions
e Use the product rule in association with other derivative rules

Important Ideas: m

Letr wix) = £(X)9(x)
then W(X) = F(x)g' (") +9x) F'(x)

¥ Some prpducts €an be simplified +o aveoid using
The erodud- rule

¥ Some functions need 1o be rewri!-i-cn So they
appear as a pvoduct of Z funchons.

Using the Quotient Rule (Activity: Divide and Conquer)
e Use the quotient rule to find derivatives of quotients of differentiable functions
e Simplify the differentiation process by choosing the correct derivative rules

Important Ideas:

For didfeantiable fiunchins £6) and g&), and g0 70,
4 (H0) . g0-#0) - 0.0
Check vesulls with Math 8

Check nsuH's (Way-[:son "|'o Produd’ Ru_)e
Simplify oviﬂ'\gl cohonal fumehion, € poszible
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Derivatives of Trig Functions (Activity: Tangents for Trig Functions)

Calculate derivatives of products of differentiable functions

[ ]
Use identities to rewrite tangent, cotangent, secant, and cosecant functions and then apply derivative rules to

find formulas for their derivatives
Use the rules for derivatives of trigonometric functions in association with other derivative rules

important |deas:

: d
d inx = COSK 34;( tomn Xz sec?r 5 o

sed
y d d
1 < 2 > —
d Wsk= ~SMA T et %= -¢sc 1 G esCx Lot X

A = gecx famx

e

——

d¥
Memorizes Haese formulas /
51@7\9“% or Cuserte oéﬂir\ﬂ fomehons, f &m{f&bl&)

= CALC MEDIC




[
|
|
|

|
i

Calc Medic Important Ideas for Unit 3
Differentiating Composite, Implicit, and Inverse Functions

The Chain Rule (Activity: How is Lindt Chocolate Made?)

Calculate derivatives of compositions of differentiable functions

Important Ideas:

: NS hain Rule IS used
COM?OS\\'C F:v\chb CF—or Find‘m3 derivatives
°“R‘n¢ci-;on of composiFe fFunchons,
& q(x) b it « £ (900
Y £( ) v =9 (x):f (9 )
; €
kN dy _ dg 4y
“. ] X dx d-

Implicit Differentiation (Activity: The Tangent Line Problem (Revisited))

Find the derivative of implicitly defined functions

5pltvrnt;r\‘§clﬁaszfuncﬁons are those where e dependent variavie LY)

is not isolated on one side of ime equation. EX: x‘+x3-3‘=l
steps For differentiating aninverse function:
) gf‘sﬂncnﬁqfe botn sides w/ réspect o X.

2) App'y Chain rule +o all terms with y in them
2 i uation
3) Cellect all terms wW/ :&1 on one side of the €9

4) Fattor sut g&
g) Scive for o vy dividing
X
@) To find d2Y +ne 2™ devivative, repear Tne process +
dxz '

d
substitute 1he funciion for K%
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Derivatives of Inverse Functions (Activity: What's Your Slope?)
e Calculate derivatives of inverse functions

Important Ideas:
An inverse €unction 15 a function That veverses or "undoes' anotmer
function. ¢ £(q) =k, Then £'(b) =q.

An inverse funchon exists if e original funchion is one-to-ong,
( passes Horizontm|

X Sloges at inverse POINTS are recipmeals | Line Test)
\FF (ab) is on e grapn of £ 4nq 9 IS the inverse. of
y then \
3 v) =7y
n general: | twe recipwcal of

&% (9(.13\) :/’Fl(g(x)g

thederivabive ~~gvaludred
e 4 bt fy.e_tinvevsc Pt

Derivatives of Inverse Trigonometric Functions (Activity: Getting Triggy With It)
e Calculate derivatives of inverse trig functions

Important Ideas: V

' d 3 o d H - ) e _—l_—-
—(arcsinX) = =(Sin X) =

dx (- ) X ( \Jl")("

J"_;. (arccosx) < Jldi (cos" x) = J_:T-——‘x'-
‘i_"z (arckanx) = :_x (t‘dh—'x) = l I

——

+x*
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Calc Medic Important Ideas for Unit 4: Contextual Applications of Differentiation

Interpreting the Meaning of the Derivative in Context (Activity: A Summer Day of Calculus)
¢ Interpret the meaning of a derivative in context.

Important ldeas:
‘The derivative represents the rate of-change of tne
dependent variable witn respect to the independent

variavie . [ o« B
£(x) T
t « Inter 3 "(x
« Units of §'(x) = Units of f(x) preting ¥ '(x)
units of x “Ai’ X= the i—conrex#”
: W - Uniks of £x) IS increasing [ decreasing ata
«Units of F1(X) = u:‘-‘ﬂ, of x Tratre of (_(o‘,l,:‘cm~> "

Connecting Position, Velocity and Acceleration (Activity: The Lovely Ladybug)
e Calculate rates of change in the context of straight-line motion.

Important Ideas: o - ¥ rest
el @ vix)=0 Hovject 13 a

@ Position = s(t) op|ect is moyin
vix) 20 => ) vigwt of] u?

i direction
Velocity = Spfcd w/ direcho ki ol il
th):S(t) 14 or down
Acceleration :;‘:Z“” alt) o ,
S\owin
alt) =v'(t) = s'e) viero up M AMR c:"él :-9
i

slowin i v
W0 i sv“:ffw aaeicraiion

Rates of Change in Applied Contexts Other than Motion (Activity: How Many Shoppers on Black
Friday?)

¢ Interpret rates of change in applied contexts.

Important Ideas:

Calculator Tips
v'lt) is me rate of change of y(t). "

@ Foc rate in/
v'(it) =0 = y-ontext- is not- changing, rate oul powlEs :
Y, =rate in

V()70 = y-tontext is Increasing, y, = rate out

z
V'(t) <0 = y-context s decreasing | y,=Y, =Y,
@ Always rourd

t® at jeast 3
decimal places!

== CALC MEDIC




| |
m HESHE

ntro to Related Rates (Activity: Birthday Balloons)
e Calculate and interpret related rates in applied contexts

Important Ideas:

Related tatre fwwiems
@D‘(WN a P'\C\'\M@-

: AHonn Tl veratrées all
@ Wrife an equ (A Tie pwovien)  (uswany ayoume Fovnauld
me vavidvies ¢ ¢ Pymwagorean mm)

@thq, devivakive of woh~ sides
Don't Hr%e\' chaint vulel

@ Plug in Wwnown values T Solve for tnme qw‘ﬁ"j
Yo are aftrev,

4 Perevrmine based on context & thMe given rales
are positive or ncgaﬁvc,

Related Rates (Activity: "Coney" Island)
e Calculate and interpret related rates in applied contexts.

Important Ideas:
Cone Proviems

1) Relare the radius to the heignt using similar AS

) Write volume €quation only in reyms of r, or
only in Yérms of W, dc‘unding on what info
IS given /needed

3) Take denvahve of votn. sides and solve for

desived quanﬁhﬁ
4) Use equation fom step | to find rate of
cnange of Lliminared vaviavle.
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Approximating Values of a Function Using Local Linearity and Linearization (Activity: Close Enough is

Good Enough!)

e Approximate the value on a curve using the equation of a tangent line

Important Ideas:

near me pant of tangency.

Tangent \nes can ve used to agprximate function values

) £0<2

[1 a
For Xx—VAlWES near Xx=Q ,
Lix) ® F(x)

e |F F(X) iS concave up,
LX) gives an underestimate.

(tangent tine is below curve)

¢ \fF F(x) is concave down,
LX) gives an overestimare,

(tangent \ine is above curv{)

L'Hospital’s Rule (Activity: Mixed Messages)

e Interpret the rate of change at an instant in terms of average rates of change over intervals containing that

instant.

Important Ideas:

indeterminate,

L'Re spih\\‘s fule:

Xaa ¢ix)

_— . 4 0 ¥o0
L\M\"') (eSuihng n - or ___.o—o-' are considered

Consider e ratio of grewim mtes

I$ Jum ,ﬂi)_ ‘o indererminite, evaluate 2am £'(x)

rminate, T¢pedt- Tme pwcess

. is still indete .
f e rcsu\ws mer devivatve.

MStead |,

Rno\mﬁ ano
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Calc Medic Important Ideas for Unit 5: Analytical Applications of Derivatives

The Mean Value Theorem (Activity: Can Calculus Get You Fined?)
e Justify conclusions about functions by applying the MVT over an interval.

L Important Ideas:

condiﬁmsi\f a Funchion fx) \s continuous on [4)6]) and differentiavie

Com‘usmé’ /;I(C) - F(\O\)"F(ﬂ)

L on (4,0),
nen tneve exisrs a4 value ¢ for a4csb such nat

t- b .—p‘ &
inStantanéous averaoe
R.0.C. RO.C,

How +o prove W[ MVT.
0 (hecle ondirHionsS

2) Find average R.0.C. on [aiv]
3) Make conclusion using MV T iv\w,p‘)rah'ng e question Sie

M

Extreme Value Theorem, Absolute vs. Relative Extrema, and Critical Points (Activity: What's the
Value of Apple Stock?)

e Justify conclusions about functions by applying the Extreme Value Theorem.
e Distinguish between absolute and relative extrema and critical points.

@

{3

Important Ideas: W

ExXtceme valye Theorem:
If a Function £(X) is continuous on [a0] then FIX) must
atrain 4 MAXimum  and minimum value on (v

) £0x) has an avsolure maximum at- x=¢ if €(c) = Flx) for ALL X

f(x) has a rvelahHve maximum atb x—¢ it €(c) 2 £(x) for X near c.

or undefined.

ch) has a4 relahive mininmum  atr x =c iF FC) £ €<) for X near c.
I )Critical points are Points where {me derivative is 0
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Determining Function Behavior from the First Derivative (Activity: Playing the Stock Market)
e Determine behaviors of a function based on the derivative of that function.

'd .
I&p?&n)“iegs\ncreasmg iF £'(x)>0

€x) s decreasing i f'(x)<0

@FiVS‘r Pevivative Test for felafive (Locql) GXtremo
~|dean~5 cvitical points  (£'(x)=0 or undefinea )

* Make a |aveled Sign chalt by reskhng values betrween
Ve critical vawueg +p deitrmine if €'is pos er néqg
*Malke conclusion

“
f(X) hWas a relative max ot - .
’ £' cvanges from positive Yo negathi ye. "
“f(x) nas arvelative min of a+ X« —— becaus<
£'evanges €om wegative 1o posi Hve

at X=—_lbecause

Using the Candidates Test to Determine Absolute Extrema (Activity: Are You a Stock Market

Master?)
e Justify conclusions about the behavior of function based on its derivative.

Important Ideas: ) .
Finding awsolutre (gitkal) maxima + minimaq

) Find and iist all  ™e critical values and end poinis
2) Compare twe valyes of Me funcrion at all tmese

locarions (Mawe g mv.c[) w | £(x)
3) Write conclusion l '

"£(x) nas an avsolure mox of
“F(_x) nas an absolute min of

¥ Must vefer to  Candidates Tesr In jush fication

Analyzing Function Behavior with the Second Derivative (Activity: How Fast Does the Flu Spread?)
e Justify conclusions about the behavior of function based on its second derivative

Important Ideas:

Flx) teus us how £(x) (tne Slopes of f)are changing
£'00) >0 = F'(x) i incredsing = £(X) is concave Up
£'00) c0 = §'(x) is decreasing = f(x) is toncave down

" 0 ND changes ‘ as o £(x) has a pt-
{;r(e;ﬁmdﬂ ® ﬁm é;‘(?\& m’mif\g of in.flech‘gn

n devivahive test (using concavihy de{-crmin.e' Max oY m'n)
?‘{'(x) was a rel. max at x=c it £'()=0 and (X)) <0

(EERAE 1. gaprmivatpmt: [EETGD A plidpd,

P
i
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Optimization (Activity: Canalysis)

e Use derivatives to solve optimization problems.
e Interpret maximums and minimums in applied contexts.

Important Ideas:
write an equation for Yhe quantity

@ use e consivaints 4o find relationsnhipg
verween thme variqblés

@usc me V*"and 2™ gerivative vests o
crifical values and extremaq

Optimizarion is about finding a4 Mmax ov min in awlied contexts
that is o

i or minimized (volume areq, cost,
be maximiled iians, oty

@Rewrife Your equation with only | variable

find

Exploring Behaviors of Implicit Relations (Activity: What About Us?)
e Determine critical points of implicit relations.

e Justify conclusions about the behavior of an implicitly defined relation based on evidence from its derivatives.

Important Ideas:

devivatives of (Clations .

iS Wndefined.

%“x 0 . (Specify x and y values))

l -
when dxd__‘l_‘_ <0 (specify x ang y values! )

Impiicit differentiation can be used to find 187 and 2™

. d -
Crifical pointS are Mme x and y values where ;& =0 or
A Mage surg Mey satsby me oviginal equation!

A cwrye iS increasin Wwhen Lfa >0 and dccveas‘m3 wwnen

A curve is concave Wf when %,o ol concave down
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Calc Medic Important Ideas for Unit é: Integration and Accumulation of Change

Exploring Accumulation of Change (Activity: How Much Snow Is On Janet’s Driveway?)
e Interpret the meaning of area under a rate of change function in context.

Important Ideas:

@ Accumulated quan\'ﬂj = Rate | A%, ¥ Rate 2-A%, +... Y Raren -At,

@ The actumulahion of aquantity 16 fePf&Scnrcd by
e areq wWnderneatn ifs denvative curve.

@ Units for area underneatn q rate of changce cyrve :

Wnits of rate of change « Units of independent
variablc

@ Area avove x-axis is positive areq = Fositive o “{:311';1"3

Ared velow x—axis 1S negative QAreq = neaalive nH
¢ ac UldHon : de_crbaslnj

Approximating Areas with Riemann Sums (Activity: Fast and Curious)
e Approximate area under a curve using geometric and numerical methods

Imp?;argé?%;dma\-e e area on [a,0] witvi n equal subdivisions

use “’—’Rg- as ive widM of edch reciangle.

To find e height of eacn fectrangie !
s LRAM - Evajyate Function at \ett endpont o
s RREAM - EvAaluare function a¥r rignt end pow - of
. MEAM — Evaluate funciion Ar midpoint of each interva)
Totral grea/accumulation = A%, - F(X) v AX, F (x;) t.. fax, F(X.,)
I a Funerion 15 ynereasing, \F o Function is decreasi

LRAM gives an Undereshimalte LEAM gives an overeshmatg
REAM aives any overestimare EEAM gives an undereskimalie

£ each Wirerval\
eachh \nrevva\
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Approximating Areas with Trapezoids (Activity: Fast and Curious (Part 2))
e Approximate area under a curve using geometric and numerical methods

Important Ideas: Evaluate
f(‘) function at

vi%ukehdfﬁ"*
Atea of a traperoid =/@b, +b, ) h
Evaluate Z K

ncHon at
g lett endpoint aAx

Area under £(x) » sum of trapewsids

A trapezsida\ sum gives tne average of LRAM
and RRAM values.

Riemann Sums, Summation Notation, and Definite Integrals (Activity: How Confident Are You?)
e Interpret and represent an infinite Riemann sum as a definite integral

Imponani Ideas:
To find exact aveq under a curve €(X) over the interval Ca,v]

use infinively many rectangies of infinitesimally Smail widts.

Summa fion Notration: \ntegral Notation:
“(g.huhm!‘fs upper— b
f
Lim Z £ ) AX l"::’cq"‘ﬂ.‘g {:(x) df_,
L = & = ‘—i:;;""d variavie of
= nelignt w‘r‘e?hoﬁglc \'\"Cﬁ(‘hon
rectang\c lower Limit”

oF mngmﬁt‘m

The Fundamental Theorem of Calculus and Accumulation Functions (Activity: Under Cover)
e Represent accumulation functions using definite integrals.
e Find derivatives of accumulation functions.

Important Ideas: :
An accumyliation funchon oufPut’s ™Me aréa ynder q curve

fyvn Some  Starting value o x (™e input).
vandepender—s X e —rate of accumulation

v
F(x) = f{(t) dt
C & srarting value .
FTC (Pard D) : Rate of change of an actumulation func Hon

d - _4_ =
= Fle)db = F(x) = £(x)

(ﬁia—\x
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Applying Properties of Definite Integrals (Activity: #2020 Goals)

¢ Calculate a definite integral using areas and properties of definite integrals.

Tor GebeC . w :
® cSHt)dt = SFu:)de fS(’Lb)d\? @ F () db = kab)dt—
o a b a b
b a
@ ‘§Ht)d\: & -—SHt)Af @ ffe)de =0
% L . ‘ o
@) [few 2aw)]de = fewrae = fate)dt
a a a

The FTC and Definite Integrals (Activity: Go Figure)

¢ Evaluate definite integrals analytically using the Fundamental Theorem of Calculus.

Important Ideas:

(/]
Ef(%)dt = F(*)] = F(w) -F(a)
- q where F(X) iS tnhe antiderivative
of ) (F'(x) =€(x))

b

F(v) = F(a) t {£00)ax

b —t a

Fina\ nidal e et

vae vane Accumuiatred
change/

Finding Antiderivatives and Indefinite Integrals: Basic Rules and Notation (Activity: A Match Made in

Heaven)
e Determine antiderivatives of functions and indefinite integrals, using knowledge of derivatives.

Important Ideas: - :
@O Given a funchion (<), The most generdl antiderivative of F(x)
i€ given vy
fsondx = FO*) + C where F'(X)= fx)
. 2
\nﬁs\‘;‘:‘q‘:gl (no u"e;; 10 Su Co“st?\?’: "
@ Anndevivative Rules oF inte)
frdx = kx ¥ C Se"dx:exﬂ'
Sxﬂdx: _)_.(: ¥ C for n# -\ fsiﬂ)(d)('—' —cosX Y &
nri
{Lax = 4nixl vC fcosx dx = €ink ¥ C
X
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Integration using Substitution (Activity: Which One Doesn’t Belong?)
e Use u-substitution to find antiderivatives of composite functions

Important Ideas:

integration
gﬁ(‘("uﬂ) = u'(x) - {—'(ucx)> wlrg\ subskutior
revevses 'fhc\
chan rule
ju-(x)-{-(ufln) dx = f-(utx)> + C. i ‘
, .
: e
’g:&gfu::\ fanaton anti (9“2 vaxiv
Q@ Set y=inner funchion @ B b e SRE

inteagral In terms of «w.
@ Find du  golve for du. €9 ‘ . ‘
- @ Tind e anfiderivative,
@ “Cotrect” the integrand

So i+ matches du exackly, © For indefinite Invegrals,
(Con only multigin oy a \ Plug in Tne expression for U
Scalar form of 1/

Riemann Sums, Summation Notation, and Definite Integral Notation (Activity: Returning to Riemann)
e Interpret and represent an infinite Riemann sum as a definite integral

Important Ideas:_ 8 f
A definite inteqral can e representred oy an infinite Rxewam.

b n
F(r) dx = Hm i) A wh i
£ ) i g- {(xl) p 3 €re ni5 ™Me * of

- T Partitions /rectanqgies
! neignt ot widtn of / 9

WMrectangie  recrangig

Assuming equal parkikons :

AES }{(x)dx= e “gf(u a(u)). it
Xi= a t+ \Ax a =t — R a2

heigu - wid i
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Calc Medic Important Ideas for Unit 7: Differential Equations

Modeling Differential Equations and Verifying Solutions (Activity: How Long Does Coffee Stay Hot?)
e Interpret differential equations given in context
e Verify solutions to differential equations

| rt .tld ¥ . p
zpai?-:cree:\:'i“l equation is any equation that contraing a

devivative expression.

ay is a first order derivative , d-—l—‘/—de is o second ovder devivahve, ...

dx
Diff eqs. may contain e original funchion or ke written in
*evmq.s of tme 3M¢P¢V\dcv\§- varidbl £ on\y.

. d
|f a rate s pm(:on—'-oml o 'Mme cuvrent qum\hhj t™men .ai_ - KY

where “Kk'"is tThe Consrant of Properfionality,

Slope Fields (Activity: Seeing is Believing)
¢ Create slope fields
e Estimate solutions to differential equations

e ave o graghical tepresentation of a differential

equation fhat allow ws o visualize e family of solution

CMryes.
N s\ope Held: |
Ma\:;\csq\aa\'e ?swpe afy vavious ordeved 99\\(5

i i egments
~ plot slopes using shork hinc seQ

A solurion curve will follow The trend of The slopes
and must pass tougw The iaitial condition if given,

\ £ %x! is undebined, do NOT draw a s\ope There,

Finding General Solutions using Separation of Variables (Activity: Are you a Solution Seeker?)
e Determine general solutions to differential equations

I- : 5 " . :
lm%nasr:\segso\ first-order differennal equation of e

form %i = F(x) gly) ,use separation of variavies,
X

(DSCPGMTC (Move all teyms w/ y iponc side
and an Yerms w/ X o the otmer)

@ Inregrate  (Don't forget ¢ !3
@ \sor4ate ( Get y by irself, watch out for .tsow.h‘cns>
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Finding Particular Solutions using Initial Conditions and Separation of Variables (Activity: How many

Sea Lions are on Elliott Bay?)
e Determine particular solutions to differential equations

Important Ideas:

DSome par
must pe defined by ntegrals.

£ A F(x) and F(a)=Yy, ™hen
AX X "
E(x) = vy, + [ f£dde is a4 solwhén
%

dexivative
“Muo(— £(x)

@ Finding particular  sSowtions requires 2 extva steps

2

Reular solubions can't ke Written explicifly and

Separdatre

Remember S1S1$!

q Solve for \solate select
\nregrdate =

Exponential Models with Differential Equations (Activity: How Fast is the Coronavirus Spreading?)
e Interpret the meaning of a differential equation and its variables in context

Important Ideas:

ﬂ:‘\é\j =
av

hdng €
; 2?_*: o(;:nﬁn% s => exponential growm /decay medel

Pm?p(HOMl ™

me Auanting!

k>0 = %(owm
ke = decay
K
a9 sley Wag solutions of tme form Y= Yo €
At

imiHal conditien
when =0

== CALC MEDIC




|
Calc Medic Important Ideas for Unit 8: Applications of Integration

Average Value of a Function (Activity: Finding the Perfect Rectangle)
e Determine the average value of a function using definite integrals

Important Ideas:

The average Value of a continuous
function f(X) on the iInterval
Caie] is the heignut of the
rectangle that encompasses
“+the Same oarea Al tw€ aréea
under tme <cUrve,

*(b-a) = [Fx)dx
Q

c

¥ -

cv:= f(x)AX

Derm ™

.
b-a

Connecting Position, Velocity, and Acceleration using Integrals (Activity: Whitney’s Bike Ride)
e Determine values for positions and rates of change using definite integrals in problems involving rectilinear
motion

Importa;nt Ideas: N ctt)
Cmvbcr\ vt\ocihﬁ vit) and position .

(vis)dt = slw) =sta),  or s(v)=s(a) rfve)de
Qa change N 9°“h°n Final tnitia) a

n‘;:?‘;z:“nccnc v posirion Position

change in
pos-‘rion

v
Tota\ distance _ (lvimlde
ftraveled on CTa,b]) a
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Using Accumulation and Definite Integrals in Applied Contexts (Activity: How many People are at the
Met?)

¢ Interpret the meaning of a definite integral in accumulation problems
e Determine net change using definite integrals in applied contexts

[ \
i J
| |
[ [
I \

'mé’:::::l:eafiu“nﬁw 3(1:) and its rate ofF change \/'(t)
b
@ Jywdr. y (e) =Y (4) @ Semetimes
a y' (%) consists of
reqva\ ot = ek chang e . d
mae?me of-change n 'lMV\.?'il'y &;:":utl:.\ U
(@The accumul abhion equakon : calc ¥ips-
t y, = rate in
yie) = y(a) r fy'oodx g, = vare out
a
(o= %]

Finding Areas between Curves Expressed as Functions of x (Activity: How Rich are the Top 1%7?)
e Calculate areas in the plane using the definite integral

Important Ideas:
' Avea between §(x) and 9x) on (a,0] when £ix) 29w)
©

iS given b\d A= S (f(x) —g(x))dx
pper L
a

curve low ey
(AT A

«The vegion Mmust e wounded.
»Area is AVWAYXS positive.
o 2 '
e ComeimEeES The uppev r \ower functions switchl,
¢

» £(x)
A= I(F(x) -9(x)) dx * s(%)_m))?qw
. b A

"

a, 7] C

Finding Areas between Curves Expressed as Functions of y (Activity: How Do You Build a Deck?)
e Calculate areas in the plane using the definite integral

Import'ant Ideas: -
IF ™e upper curve requires 2 or more definitions, consider

using a vigut curve and a 1eft curve (herizontul veckangles)

: 4 9(4)
A(eq o = Clu® d L
Region R S k'%-) -9‘9)> dj :
c T width &5 £(y )
Y -valugs 23:: ‘:ﬁc xil
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Volume using the Disc Method (Activity: What is the Volume of a Pear?)

e Calculate volumes of solids of revolution using definite integrals

Important Ideas:

ome solids are

gcnera&ed bu revoluin
around an oug

§ of revolution.

=

. o . )
How 10 find twe radius:

If tne axis of revoluhon is
7\’” bound of tne region,
E eachb s\ s abous .
UMV y= [ortde = o[ r%dx or V=
]

Draw line fom AOR. 4o tne curvé, then "ufpcy,wwer"

d reqions

ao
tven

d
ﬂf[ldﬂ
c

or "Furtmer viant —closer

Volume using the Washer Method (Activity: What's the Volume of a Bagel?)

e Calculate volumes of solids of revolution using definite integrals

Important Ideas:

_ .
ethod when There 1§ QS\mcc/g-‘)
:vs\% ?38\‘%‘ and a'gs of revoluhion.
1) Draw sam
T™me oaxis o

/

2) write an expre
foand T. Twin

or
3) Set-up integval

Say

&

r
_Ll__ _no

Volumes With Cross Sections (Activity: The Best Thing Since Sliced Bread)

e Calculate volumes of solids with known cross sections using definite integrals

1 radii from
revol\uri on 1o

boundaries of region.
ssion for "
"q"er -~ \gwev

"Furtner rignt - closer

ttween

Important Ideas:

1) Draw a sdmv

DD«

ite expression for
1') N:':ie cmsps - szcl-‘um
A(x) or Aly)
3) Set-up integral
h'"ﬁﬂxs = v P'Q:

A)dx or [A(y)dy

a

le Cross-section

ndiculav
Yy

yANE
avea of

-axis
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