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: 1
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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 is an
Limit™ notation has 2 parts:
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"X approaches a”
To exist?
x-) - F(x)—x_,‘,f(x) =L €
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Using Algebraic Approaches to Evaluate Limits (Activity: Contestants, C
e Use limit properties to determine the limits of functions
e Use algebraic manipulations to determine the limits of functions

an You Solve This Limit?)

mportant Ideas: o K - , K#o, K20

gii':l'eg:?es h.e.\ro-!ud'e llvyuf"‘-' " o t:, H;;o’, K< 0

~dwect substitukon (fy ficst) ‘ _/% =0, K#0
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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, Pinchin
theorem to justify a limit result

g Theorem, etc.) and use the

Important Ideas: .
I £(x),q(x) amd h(x) dce cortmuons
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ty 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 function £(X) iS Conrinuous ar x=a &

O M ey = BM ex) = L (Fnite) U left and rignr

¥a EY N imirs vnatreh ”
@fx FOO) = F(a) Y limir Matches g -vaiue| “
T\/Pcs of DiscenHnui vy
Removale Non-removalol &
Jump > WmFini e

I
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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 Ideas:

P'\SCOV\\'\V\\ﬁﬁ@S hat occur wiere a limit exist—s
can pe removed 9.5 defining or rede (v “
\’°‘““ on e grapwn . ("pa\-f:—k e Whole®

) Evaluate Mg (y)

2) (F e Wwiv exists, define € (4) ¥ be_Rimg,)
. xRda
% TS Credres an extended  funcion,
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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: i ‘_-(,‘) a . abow\' end venavior
U i ve aslein
x,,,,o”") and i 5-0 L%\mmm—n\ asymptotes)

For rafionat funchions:

if degree of- numerator > :‘{S%r:neaminabf, ;('Q_;g F(x) DNE becius e

- el
\AO"‘W“:\; If degree of nium < degree of denom ;"Q"‘m fx) =0
= >0
o Lf degree oF num = degr“— of Lim \eading cogfficient of num

For wo Honal fun hemmmqm' xae £0%) = leading coefficient|sF denom
non-rationaq chons, (omepare domina A
i nt vewaviov
“sing TFE PLC.
Tower > Factorial >ax90ncnﬁa\ > Poly nomial > Lo@,mimmic%ong—qm-

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: ¥ I\VT is used 10 prové that a certain y-vaiue MusT exist.

Condition $1F & function f(x) is continuous on Ca,v7]

Conclusion§ TN £(x) attains or iry" evevy y-value loetween £(a) and |f (L)
@ verify condifion of conkinuity
@ idenrify £(a) and £(b)
@ check, that-desired value is between F(a) and €(b)
srem

@ Make conclusion using the VT, incor porating the question

Since is continuous on [a bland £l ad=___
and £(yp) = , The \WWT guarantees hat...

—_—
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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

e o vak 0f Change ab X=4 (tpreSents tne

of 2 curpe at x=4.
soyt me G X

Qi Floth) -f (4) " Definition l

\ avg. R.O-L 9
instantaneouls K.0-C.

Definition 7.

X3a X—a

| oav9. RO0.C.

inshantaneous 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

G,

on.

Important Ideas:

: : 1 i ' +al gives the
evivarive is q funchion, £1(x), 9
A gloe‘c qo-F tne Curve at an\/ X-valye on f(x)'

>N0+o\ﬁon for derivative: @ A tangent line toucnes
- y' -y “he curve at one point
ax =94 and shares the slope of
-£'(X) _ af X Y Twe curve.

y -f(a) =f (@) (X

AX

\ine

~a)
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Continuity and Differentiability (Activity: Is This Rollercoaster Safe to Ride?)
Estimate the derivative at a point using graphs or tables

Explain the relationship between differentiability and continuity

Justify how a continuous function may fail to be differentiable at a point in its domain

Important Ideas:

Diffecnhable fumchons @ A=a
must ﬁhsej» both cond fions

1 £) 6 conhnmons o X=4

|
AND ' /i : oR.
Wl £00 = ime #16%) I y des do ndl”
Xrea” x>at i % slopes from both sides do el
¥ dopes wust match fom ; matvh J\/

'Nm Jiborontial furchions & x=g:
L% £) not contmusns

| 60hhinuﬂ5 does not tmply d\%pxa\hab:\@

Derivative Shortcuts (Activity: Is There a Shortcut?)

e Calculate derivatives of familiar functions

Important ldeas:

Derw of o constont : a‘%c:g

Deciv of & onst. mulhphior © & €00 = ¢35, £ = ¢ £

Power Rule: %‘ 'z nx - for nto

Deriv of Sum o Diffecunce M(ﬂx)*g(x)) =£—ﬁ o) 2 A%gdx)
= £'(0) ¢ 8’()()

Derivatives of Sin x and Cos x (Activity: Toothpick Tangents)

e Calculate the derivatives of sin x and cos

Important Ideas:

\¥ 'F(X):S'\n X,
ten §'(x) =Cos X

then g'(x) = —sin X

If g(x) =cos 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 f(x)=¢" \F 9(x) =£nX
nen F(x) =~ then 9' (x) = Yx
“thwe 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: -

Letr wix) = £(X)9(x)
Then W(X) = F(x)9'(X) +9(x)£'(x)

¥ Some prpducts AN be simplified +o avoid using
the eroo\ud- rule

¥ Some functions need 1o be rewritten Jo ¥hey
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
¢ Simplify the differentiation process by choosing the correct derivative rules

Important ldeas:

For dilferentable -ﬁmchons £00) amd g, amd gV 70,
4 ( . 4000 — ) g)

909 (3(x))"
Check vesults with Math 8

Chedk vesuHs Lom»?a.v-lson Yo Froduet Rule
Simplify ovij'\??d cohonal fumehion, € poszible
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Derivatives of Trig Functions (Activity: Tangents for Trig Functions)

e Calculate derivatives of products of differentiable functions

e 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 Ideas: d
fL sin & = C0SX ﬁuw\xz $eC% Iy S A © secx tamx
"

d P d Xz ¢’ d S

Hasx“ SMA I ot csc’x L= cecxs —esCx ot X

Memorize Haese formulag/
Slv'y\p\l% or (ueite original fomehons, (?o;écbw
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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: 4
] chions Chain Rule IS use
Composite ‘::‘2 for finding dervatives
[—oufr:‘ncﬁof\ of composite Funchions.
2 9 (x) Vo . £ (90
b | € ) y =9 (x) £ (9 )
wnside
mi‘vw\cﬁbﬂ ﬂ - i! . dY
“- " x dx d-

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

Find the derivative of implicitly defined functions

(':)"p"x‘t;"‘gc'?fs}“mﬁons are those wwere ‘e dependent variavie (V)

is not isolated
7\ steps For differentiating aninverse function:
DD'\HevcnﬁAfe both sides w/ respect +o X.
2) Apply Chain rule ¥o all terms with y in them
= i Hion
3) Collect all terms W/ ;l_xi on one side of the equa

4) Faltor eut d)(
g) Soive for g’% vy dividing

@To find dIY 4+he 7_"4 deﬁva{—we, vepeaw The Procczs +
ol substitute 1he funchion for I¥

on one side of ine equaﬁm. Ex: x‘+x3-3*,|
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Derivatives of Inverse Functions (Activity: What's Your Slope?)
e Calculate derivatives of inverse functions

Important Ideas:
An inverse function 15 a funcion That veverses or "undoes' anotmer
function.  If £(qy =b, then £'(b) =q.

An inverse fUunchon extots if m&oviginpu funchHon is one-to-one|,

) ) ( passes Horizo
M Slopes at inverse PoNts are reciprocals | v Line l'rc?:y
\f  (ab) is on twe grapn of £, and 9 IS e inverse of
£, twen \
] b T —
3 (¥ =7
n general: | e reciprocal of

&ix (9(.*)\) :/’F'(g(x)g

devivabive ~~egvaludred
ThERrak P @atr ry-dc_tinvers{. pt-

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

Important Ideas: 7 l
. Zd; (quS\nX) :% (Sin"x> = J—‘-Tj::z:
d arccosx) = d (cos'x) = =\
= ) = & («0s"x) =

x (Hetome) = G (ban'x) = L
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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 Ideas:

varidvo\e . [ _ df
£(x) = I
« Units of §'(x) = Units of fx)
units of x At x=

Unirs of f'(x)
units of x

. UV\H'S OF F“(X) = ratre O{'

‘The derivative represents ‘e rate of- change of tne
aependent variable witw respect to tnhe independent-

« Interpreting v '(x)

1S increasing [ decr eas'\n%

tne Y-contexit
J
a‘l-q’

(correc u
unirs

Connecting Position, Velocity and Acceleration (Activity: The Lovely Ladybug)

e Calculate rates of change in the context of straight-line motion.

Important Ideas:
@ Position = S (t)
Velociby = spe ed w/ direchon
vie) = S'(t)

Acceleration
ale)=v'(e) = §"¢)

a(t) >0
v(£)?0 “'g‘”

@ vie)=
vit) >0 gw;ecii:’at\ o i:?
Vitd<0 éﬂvim- ts maving

\

0 D ouject 13 a

in
v(£) 0 %R

£+ ovr down
a(t)co
sowin Compar&
Aowa si'é‘
Speeding v

¢

Rates of Change in Applied Contexts Other than Motion (Activity:
Friday?)

¢ Interpret rates of change in applied contexts.

How Many Shoppers on Black

Important Ideas:
y'lE) is e rate of change of y(+).
vy'ie) =0 = y-context is not- changing,
Y (£) 70 = y_conrext s Increasing,
Y'tt) <0 = y-conrext s decreasing

Calculator Tips
@ Foc rate in/
ratre oul pwwllns -
\/' =rate in
Y, =rate out
Y3 - Y; - Y?..

@ Always round
t? at jeas+ R
decimal pjaces!
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Intro to Related Rates (Activity: Birthday Balloons)
e Calculate and interpret related rates in applied contexts

Important Ideas:
Reldted tare Powiems

(D Dvaw a pictwre.

. Abon Tmat celares all
wnie aL\f\ equ i\ e puoviem (usuml% a vowume fovmutg
me vAviavies 4 ¢ Pymagorean mm)

@Tqu devivorive of kot sides
Don't Hrge‘\’ chaint vrule!

@ Pwug n known values + Solve for 4we qw\l‘ihj
Yo arve afrev,

evmine based on context i e given rates

pexr
a6 are ?osiﬁ\lc, ov V\c@o\ﬁvc_

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

Important Ideas:
Cone ProvlemsS

|) Relare the radius to the hCiaV\f uSing simitar AS

L) Write volume €quation onty in rerms of r, or
only in terms of W, depending on what info

IS given [needed
3) Take devivatrive of votr sidesS and solve for

desived quantity

‘0 Use equation from Step |\ to find rate of
change of Lliminayed vaviabie.
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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 e point of tangency.

Tangent \ines can ve used Yo agprwximate €functin values

) ‘F(K)

[1 a
For Xx-vAlueS near x=4 ,
LL)() % f’(&)

¢ |f F(X) is concave up,
LX) gives an underestimate.

(Yangent \ine is lelow curve)

. \¢ F(x) is concave down,
LX) gives an overestimate,

(tangent vine is above curvé)

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' Ro s?irn\‘s Rule:

Xaa g(x)
£ e result is
oy

- WP o0 o
Limifs fesuiting in - or ——— are considered

Consider ™e ratio of growMm rmtes

1 um £U0O g indeterminite, evaludre Zm £'0x)

still indeterminat€, Tépear ™me pwcess
ﬁndms anoter devivative .

NSteadl,

X" q 9'()(7
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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.

Condifions i

Com\us‘mé

¢

L Important Ideas:

1f a funckion f(x) \S continuous on La,v] and differentiavie
on (a,0)

inen tneve exisrs a4 value ¢ for ascsb such that
/{ () b-a N
instantanéous avevrage
£.0.C. R.0.C,

How o prove W| MVT:
0 (hetle ondiHionsS

2) Fivd averagé R.0.C. on [au\o]
3) Make conclusion using MVT incorporating e question St€

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 Distin

guish between absolute and relative extrema and critical points.

£

(o)

FX) has & relative minimum  atr x =c
Critical points are Points where the derivative is 0

Important Ideas:
() extreme value eorem:

If a function £(X) is continuous on [a0] then F(X) must

At 4 MAXIMUM  and minimum value on [(av7]

é> f(x) has an avsolure maximum. at- x=¢C if €£(c) = Flx) for ALL X
f(x) nas a yelahve maximum at x—¢

(x) vnas an dusowte minimum_ qt x=c if €¢c) « €(x) for ALL

or undefined.

iF £() 2 Fx) For X near c.

.

i F(‘-) éf‘(ﬁ) for X n ar c,
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Determining Function Behavior from the First Derivative (Activity: Playing the Stock Market)

Determine behaviors of a function based on the derivative of that function.

Important Ideas:

©® f(x) is Wcreasing if £'(x) >0
€(x) is decreasing it f'x)<«o

@Fifs‘l' Devivative Test for Relalive (wcal) GXxtremao
-ldehﬁf'ﬂ critical points  (£'(x)=0 or undefinea )

* Make a \aveled Sign chaft by reshing values between
The critical vales +o determine if f'is pos er neg
eMalkke conclusion

£(X) has a relative max of _ oe cay
£' changes from positive 1o negative, ;

“£(x) was arvelative min of . A+ X = —— becaus<
cu\nanee; from \negqhvz 10 posihive

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 absolure (giokal) maxima + minimaq

1) Find and iisk all  the critical values and end points
2) Compare the valyes of Me Funcrion at all these

locations  (Make a tavicl) X l f£(x)
"

at X=

3) Write conclusioN
"£(X) vnas an avsolute mox of
Y EX) was an avsolute min of

at X= .

¥ Must vefer t© Candidates Tesk Injush fication

Analyzing Function Behavior with the Second Derivative (Activity: How Fast Does the Flu Spread?)

Justify conclusions about the behavior of function based on its second derivative

Important Ideas:

F11%) +ells us how £'(x) (ine swopes of £) are changing,
£'(x) >0 = F'(x) s incuds,‘nj => £(X) is concave up
F'00) 20 = £1(x) is decreasing = £0x) IS concave down
1] =0 ND chQ €S ‘ as o~ £(x) has &P“‘
{"(a‘”ﬁ““‘ﬁ s‘m éjel( x")my; or min of jnflechion

n devivabive test (USing concavjhy dci-ennin‘c' maxor m
'L{'(x) was a rel. max at x=C it p(g:o and £(x) <0

« £ has a rel-min ay xX=C if €'Cc)=0 and f,u(x) >0

\/
P

wmin
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Optimization (Activity: Canalysis)
e Use derivatives to solve optimization problems.
e Interpret maximums and minimums in applied contexts.

Important Ideas:

be maximited or minimized (vo\ugnitijr
@ use e constraints fo find relationsnips
vetween tme variqblés

@kewritc Your equaHOn witm 0n\3 | varia

@use ™e 1Y and ’L"d derivanve yesSts o
crifical values and extremaq

Optimizarion is about €inding a Mmax or min N G??lied contexts

wWrite an equation for Yhe quantity thatis
areq, cost,
ance, Ch'..)

bie
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.

Yoo (specify x and y values)

when 4a*y ;
ae <0 (Seecify x ang y values!)

Impicit differentiation can be used +o find 157 and 2™

Critica\ pointsS are Mme xavw\:s values whnere %\% -0 orf
A Maee surg ™mey s.ahshj ™me oviginal calu.q,ﬁon‘_

A curve is increasing When %‘a>o and decreasing wnen

A curve is concave Up when %’o od 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 |deas:

3

(D Accumulated quantity = Rate | - Ak, ¥ Rate 2: 4%, +... ¥ Raken -4E,
The accumulation of aquantity fepresented by
the areq Wnderneatny its derivative curve.

@ Units for ared underneatn q rate of change cyrve :
Wnits of ratre of change

* Units of \ndependent
variabl<

@ Areq avove x-axis S Posiﬁu, areq = fgsiﬁu

Ated velow x—axis iS negative areq =2

- uam-ﬁ;j
aumuilation” is \ac/fa |r3
neaative i

s
ac Ulaon deC:aiSIr\j
Approximating Areas with Riemann Sums (Activity: Fast and Curious)
e Approximate area under a curve using geometric and numerical methods
Important ldeas: |
To Q?PNKWV\

are tme areaq on Eﬂ'b] wWit\i n equa‘ S ubdivisio
use "_"ﬁi as e widm of edach vcchnﬁte.

hs
To find e height of eacw (ectangie .

' LRAM - Evajyate Function at 1ett endpont of each wirerva )\
s REAM — EvAluate function ar rigut endpont of

eachh \nrevva|
. MEAM — Evaluate function At midpoint
1 a funerion

ok eacth intrevva)
Total ayea/accumulation = A%, «F(%) v Ax, Flxz) t... i'Aan(X.‘)
IS increasing, \F o function is decreasi
LRAM gives an  Underestimalt<
EEAM gives an overeshimatre

LEAM gives an overeshimatd
=AM q'\v&s an urdereskimalt

<
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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(‘) functon at
rignt endpoint

Acea of a trapezoid ='/('b. tb, ) h

Evaluate A
function at K a
T left endpoint S

Area under £(x) ~ sum of trapewsids

A trapezdidal sum gives tne average of LRAM
and RRAM valuves.

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

Importani Ideas:
To find exACt aveq under a curve £(X) over the interval Cav]

Use infiniely many rectangies of infinitesimally Smail widths.

Summa tion Notration: \ntegral Notation:
“(tohnh\'@“s u&'“/,b
A S ) AX tgrdon £ 06) dX,
nao o aregiang Variavle of
V=V peignr wt::*chh:;‘c A inreqration
ir
reangic l%“(ieirn?:%mﬁm

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 accumylation funchon oufPurs ™Me area ynder q curve

Sy some  starting value 1o X (We inpur),
vanglESTTT R e rate of acumulation
F(x) z j{(‘\:)db
C & starting value .
FTC (Pary D) : Rate of change of an actumulation funchion

p S
d - _._d -_—
- {F[t)d\r o F(x) = £(x)
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Applying Properties of Definite Integrals (Activity: #2020 Goals)

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

Important Ideas:
For acbeC

C
@ g-f(.'t)dt = SF(t)de TS (;Lb)db
o a

b

b
@ E(’(t)dt = —SF(t)dt

b

3 f[%(ﬂ ts(t)]““’ = }Gu:)dt =
a a

Y e 8

®

@ Sf(t)dt =0

v b
ff(e)dy = kat)dt-
a a

b
fatnrde

a

The FTC and Definite Integrals (Activity: Go Figure)

Evaluate definite integrals analytically using the Fundamental Theorem of Calculus.

Important Ideas:

%]
S{—(‘L) ax =
o

b
F(o) = Fa) + {€0)dx
et — a
Final mirial
vawe valwe A ccumuiated

chaV\% e

")
FLY| = Fo) -F(
’ whnere F(X) is trhe antiderivative
of €(x)

(F'o = ccx))

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

Heaven)

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

Important Ideas:

i given vy
(s dx = F(x) + C
indeFnire 7

wmreqral (W0 ueye;; 10 Su
@ Antiderivative Rules
frdx = kx ¥ C
Sx"dx: Xy c for n#-)

nri

S.)(de :,O.nlx\‘!'(.

—

nt)

® Gven a Funchion  F0), Yhe most gchcro\\ antiderivative 0F €£(x)

stant” ;
CogE inre gahion

X
fe*dx =¢ ¥ ¢
S‘S;nxdx—: —cosx ¥ C
fcosx dx = sinK ¥ C

where F'(X)= fx)
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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:

@ Find du  golve for du.
ax

@) “Correct” tne integrand
So i+ matches du exactly,

(Can only multipiv vy a \

%({(uu))> = u'(x) - ‘F'("U‘-))

n ruiel
jU'(l)--f'(u(l)) dx = ‘F(u(x)) + C chaln v .
; 4 ’ Ve
¢ R .
’g:ﬁ‘gfﬂ:n f"aaa'ton aﬂ;‘gaefq.
Q@ Set y = inner Functon @ Qewrite e entire

inregrahion
Wit substitutior

revevsegs ‘the

integral in terms of wu.
@ Find tne antiderivative,

(©) For indefinite integrals,
plug in the expression for U
b v *

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:

A definite inteqral can \ve cepresented Yy an infinike New;tw‘

v n
feex)dx = T S F(1) AR Where nis me # of
o Y weigyE ok v of Parhﬂons/rechn5|e5
\Mrechangie  recranglg
Assuming equal parkilions :
AX = -9 v . n
" [foodx= 355 2 f(ari(s2)). L2
. n N
Xi= a + 1Aax a st =y i '

heigu wid 1
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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

| rta.tld s: . .
rf:p&ifzevee:\ﬁal equation is any €quation thar contains a

dervivative cxpression. ) )

3Y is a first order derivative, %_ is & second ovder devivahive, ...
ax
ay contanl e original funchion ov we written in

: m
Diff eqs tme independent varidable on\ly,

tevms of

: d
If a rate is pm‘aon—wnal v me current "‘““"’“."3 then _aji = KY
where “k'is the Consrant of ropertionality,

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

Ig\pgrtantéd:\agis are A 9’0\’“““‘ representation of- a differential
eqpidﬁw\ tnat allgw ws o vicualize ™e family of solution
C\MVQS-

i \ope Held: ‘

M“\:;V‘\?Mraie ?s\ope, af vavious orderved pairs
~ plotr slopes wusing shoryr line segments

A solution curve wil follow The trend OF‘*V\é $.\OP¢:S
and must pass tougn the initial condition if given,

\ £ %}l is undebined, do NOT draw a siope There

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

|m1egn1r:\|3e25:a first-order differential equatrion of e

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

@SC\)&\ra\'e (Movc all reyms w/ Yy o onc side
and an terms w/ X o the otmer)

@ nteqrate  (pon't forget tC !
2 9
@ \solare  (Get y by irself, watch out for Esotutigns )
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Finding Particular Solutions using Initial Cond
Sea Lions are on Elliott Bay?)

l

itions and Separation of Variables (Activity: How many

Determine particular solutions to differential equations

Important Ideaé:
DSome parhicular golu

o

Mmust+ bve
£ AV . 6(x) and F
X x
2
a"hdué'('—af(&)

Separate \nt-egrate

Remember

Hons can't e Written explicitly and
dcfined by \n+c6ro\l$.

Y, t fe@dde s a soluhion
Qa

@ Finding particular Sowtions requires 2 extva steps
Solve for
c

SIs1$!

(a) =Y, e

\solate sevect

Exponential Models with Differential Equations (Activity: How Fast is the Coronavirus Spreading?)

Interpret the meaning of a differential equation and its variables in context

Important Ideas:
a U rare 0 chdng &
J:\L\j 0("‘\0\\““"""’\5 .

e Auantihy

k>0 = ry'owm
k<0 = deccay

49

:\4_3 hWas solwutions ot
A+t

s => exponential growm/decay medel

we
me form \/‘yoe

inital conditien
when <=0
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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 |deas:

The average value of a continuous
function F(X) on the iInterval
Cap] 1s the heignt of the
rectangle that encompasses
+he same area a3 tw€ area

under twe C‘*‘”’b&-
¢ (b-a) = [Fox)dx
qQ

b

* - J ;(d)(
= = if()

Cc

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: . 7 s (t)
quvwm w,\ocihj vV(t) and position .
fvis)dt = slv) =sla), or s(v)=s(a) tvie)de
a CEgE i e W
“oe\'i: w:gemcn\‘ pesition  pesition change in
? Pos-‘n‘ﬂn

Total distance _ ivied L d &

traveled on Ta,b)

S S
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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

lmé)s\;tea:\“:ea:umﬁ\y yit) and its rate of change v' (%)
b
) Jy'ierar = y (v) -vy(a) @ PR —
“ y'(‘t) consists of
a\ of = et chang e . d
m:e?:“e ofchange n 'le»?-iry &;2\-:“::.\ and A
@®The accumulation equation: calc tips~
= y, = rate in
] [}
ye) = y(@) + fyoodx y, = rare out
a
RN

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 £(x) 29x)
©

is given by A = S (£x) -—g(x))dx
dpper  ——

lowey
a curve v

«The region Mmust ve wvounded.
«Avea is AVWAYXS positive.

o . 1
*Sometimes ‘thme upger + \ower functions switchl!
<

) F(x)
A= I (F(x)-9(x))dx T 5(9“) '““))?guo
Qq b

A

a 17} 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

Impor';ant Ideas: . as
\F e upper curve requires Z or more definitions, consider

using a rigur curve and a 1eft curve (horizontal rechrgles)

. d | 94)
Aveq of _ Cla’
Region R S (T‘v) ~9¢9)) dj |
L1 1 D) ¢()
2 ave  eF <l
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Volume using the Disc Method (Acti

e Calculate volumes of solids of revol

vity: What is the Volume of a Pear?)
ution using definite integrals

Important Ideas:

-
Ay

Draw line fom

ome solds are
around an axi§ of revolution.

I tne axis of revoluhon is a

bounod of
each s\

y 's (A 2
V= [urtde = 7 r%dx or V=w[rdy
How +0 Find tne roadius: : ’

ﬂchera’red b r&volvir\ﬂ 7-d reqions

tre re

gion, t+tven
iS a bous (P

d

AOR. +o twne curve, then "upper ~lower"”

or "furtner vigut —closer “

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

e Calculate volumes of solids of revol

ution using definite integrals

Important Ideas:

use washers meth

me region and axis o

od when There iS @ space/gap bttween
revoluton.

1) Draw samp i€ radii from
twe axis of revoluwnown 1g
boundaries of region.
2) write an expression for

. and ¥, Twinl "II.“)

- - A 3y set-up integral

P or “furtwner right - closer

t
[r

C

my] mx—ujl@w oy
c

F.{{-(Rm\,
a

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

Calculate volumes of solids with known cross sections using definite integrals

Important Ideas:

‘) Draw a simrlc cross -section

DPD LV VAN

2) Wrife expression for arvea of
one cvss - Sechion)
Ax) or Aly)

3) Set-up integral
endicu\a¥
Perpetioutr 0 gr P87 mats

A)dx or [A(Y)dy
Q ¢
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