AP Calculus
’ p_qmprehensign Checks: Chapter 10

Differential Equatlons _

1. Howdo you determlne the order of a dlfferentlal equation? WW UYﬁLUf d/Q/n\f‘UHW

2. What d:fferenhates a general solution toa dlfferentlal equatlon froma parttcular solutron to a

dlfferentlal equation? W"J- +C» Pathfu-Q&)( C i3 GLQ,H/{‘W

How do you verify that a functionis a so!utlon toa dlfferentlal equatlon?Ta/Lu | nﬂbLuu(—cd d—é.r . g

3

“Swpthtute
4, What type of differential equatlon can we, soive in thIS course? g(,fl{ im.b!.e y. ‘FI r‘d’ ovd h:
5

. What'is the technique for solvmg the type of d[fferentrai equatzon descrlbed in question 4?

se,[oa/raxun of Vargables
6. When must you write your solution in function notation? - i
irech s {ndicate y=F1 Fe

Slope Fields
1. What does a slope field allow you to see? | iuxt o-g solutna (Lum

2. How do you graph a slope field? dvmn  Amall ‘M%M/Ul' line vah u.M./vtﬂ i@-

3. How do you match a slope ﬁeld to a selection of differential equations? € K‘PWSHW‘“
we inbv wd e
Euler’s Method [ Ve wm=0, m H red

1. What is the purpose of Euler’s Method? dedermony, €447 rvaedes @—l M oW, S6 { Cu
What must you be given to use the technique? Aiff -@b and  jniHal co\/\.d .

Howr do you get a more accurate estimate using Fuler’s Method? Ude =« _ QW n

What are the table headings used in Euler's Method? x5 Ut} )M, d/‘a- |

What is the first column you complete? ¥

How do you generate successive y-values? Md Lﬁ to "L‘a’

7. YOU WILL HAVE TO KNOW HOW TO SET UP AND HEAD THE COLUMNS OF YOUR TABLES.

» vop oW N

cavk:t

| Exponentlal Growth and Decay
- 1. State both forms of the mathematical model for exponential growth and decay. % k—% J ‘a
2. What case(s) resultin growth? ‘4? >0 _
3. What case(s) result in decay? Uk <D hadf {rfc
4. Forthe quantity being measured what phrases indicate exponential growth or decay? d 5 1, HT’\Q
5. For the rate of change of the quantity being measured, what phrase mdlcates exponential growth or
decay? Ve a 01 09/@;&.%_ s PY‘DPWhNﬂ-Q t cLQP«P/m.d.Q/v\J' v gloll
6. Be careful of rounding errors! ,
ngistic Growth and Decay 7 'a
1. What differential equation describes logistic growth or decay? ;'E" = kf ( = T)
2. Whatisthe carrying capacity? L
3. What is the equation horizontal asymptote of the graph of t versus P? F = L




What s lim P(t) ? L N e
(C i imitial value P(O)
] |

When will the graph of t versus P show decay? C>L

‘ When WI|| the graph oft versus P show growth with no inflection point? = < (= L

When w:i! the graph oft versus P show growth with an lnflectlon po:nt? Where is the mﬂect:on point

Iocatedp . O C < - “ | ,')' P L

.‘_\Ef you must so!ve a Ioglstlc d:fferential equatlon after you separate the varlables what technique will be

-  ,:\.,rused'-’ 9(/? EB W‘Qbus

pcuhaﬁ Pracckms and |Al= (8]
/szu wi ot GMA‘ICLLV‘:VMNS ouvw( -P&.{ L ferms will
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. BC Calculus L
_ Comprehensmn Checks Chapter 11

Parametrlcally Def' ned Curves e,

: -21.'.
2
3
4.
5

6.

~Ifx and'y are functions: of t, what expression gives dy/dx? d# Ax -

What does dy/dx:find .for the curve_e ‘described byvx; f(t) and.y = g(t) for a particular value of t? 5 lﬁPﬂ of
What variable will be used in the answer %'23?' +
What expression gives diy/dx®? dt

D amd$9 =0

How will you locate vertical tangents for a curve defined pafametrlca[iy interms of t? ﬁ -0 awd g*@ qéO '

How will you locate horizontal tangents for a curve deF ned parametrically in terms of 1? g;_ ’#

Areas of Parametrically Defined Curves

1.

2.
3..
4.

Draw the representative rectangle and labei'é‘hdﬁbihtsgin_t'é"rms of x'andy. Decide if Gne dimension is dx
or dy. Indicate direction of movement. <" o : Lo
If the curve is x = f{t}, y = glt), what expression gives dx? \C (‘b) A’l' :
; .
)
What expression gives dy? % (‘{’.) dt se left - l"@ﬁ'

-j—o Lart
How do you détermine limits: oflntegratlcm?J ol/l NECAIIVG | O'F' l/\/\zﬂ"}"&"’L : P bo_HW—%'l’U’P

- Volumes of Solids of Revolution: Parametrlc

1. Draw the representative rectangie and’ Iabe! endpomts in terms of x and y Deude if one dimension is dx
or dy. Indicate direction of movement.
2. [f'the curve is x = f(t), y = g{t), what exbréssibn -:giVeé'd;(?.' ' -P‘(t)ou'
) 3. What expressmn gives dy? l( t) oy ' ‘ | -
4 : How do. you_ determme limits ofﬁtegrat:on? mw\”’/\' EE Wh?hf\) -Far Eumg?'&\.\i_ "
5. Disk/washer or shell may be used. LabelT, h outer, inner, and/orw |n terms of x and y. Convert to the
parameter using 2 and 3.
Arc Length for Parametrics | . "\
1. State the mtegrand for arc Eength of the Iength defined’ by X = f(t} y g{tyfromt=atot= b
2. Direction of movement is not used in determining limits of integration., MS& a<bh

2.
3

VectorVaIued Functions | T | j‘ EF‘H:)) -t'(%,(;k‘)) c&'

1.

What are the 3 notations used to denote a vector valued function?
. < 7
CICE
. £ R +qm4

What additional notatlon can be used in print? BD \Cl

What is the velocity vector? <-F [‘l:) ) % (‘t)>




l' ] | £ 2
What is the speed of the particle at time t? /\[('F (‘t)) "r(% ( ))

What is the acceleration vector? < 'Fu(t) 3 %" (t‘)> r o Q%
: >, /1
What is the distance traveled by the particle fromt=atot=b? f ( ‘ Ct)) +(3 (t)
How do you graph the path of a parficie given a position vector? PMW\C %cpxn\vb,m

. What does dy/dx represent’-’ 510\’& ot Pad"?\a of obJ et L X Y- PIMU‘—
9. Does dy/dx have anything to do with speed?, - L\]o :

e N e v b

Conversion Equations between Polar and Cartesian
x=rcob iy= CownB o
. X+Y2 e stanB= ‘a/x
- Types of Polar Citrves
1. Llines: 0= .9. 5 = CLS&(’;SJ "”fa.wc/@
2. Roses: r= @ coobl o r= ﬂ.%«mbg

a. Graph always contains \2’2@ .

~b. Petallengthis ﬁ,\ . :
';c.‘r.‘NumberofpetaIms bif bos OYLA ',lb i‘r' b s it

d. Petals are /WC about the pole.
3. Cardioids/Limagons: lr‘ a.+ b%vwg reat b e b

Find all possible values ofr.
a. Cardioid with no loop.if 1o, +) o L- O]
b Cardioid with loop if [" 'I:\

S Convex cardlmd that surrounds the pole but does not contain the pole if ['[' ) '1'] oY E" ‘-J
:4._ Lemniscates:_ = G.cop® o o =a bl

a. Petallengthis rig‘\ .

b. Graph always contains

-¢. Number of petals is b if buw {’J«)—?Ax;';ﬁo o b -5'007[-"(—

Area of Pofér Curves . = -

S - 1 V‘iS.ke_,té:_Vh thé curve. Use symmetry whenever possible.
2 Indi.cét'e fegibn_ described in problem.
3.  Watch direction oj’g\otion.

L)

4, Key formuais

Slope of Polar Curves

1. Use conversion equations from the first section and the D—(DAJUL Ul' n/(ﬁ,e, to find dx/d© and

dy/de. %
2. Slopeis_ // é&é&—




