Slope Fields: Additional Notes

1L Finding Domain for Differential Equations

The domain of the solution to a differential equation is the largest open interval containing the initial value
given for which both the differential equation and the solution are defined. This is called the “maximum

 interval of existence”

1. Solve the differential equation, and find the specific solution
2. Find the initial domain of the specific solution

3. Further restrict domain by:

a. Finding domain of differential equation

b. Be sure the initial condition is included in the domain
4. Graph solution and use slope fields to help determine/confirm domain
5. Incorporate restrictions to find the final domain

*+* Domain can only be ONE open interval that includes the initial value
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1. G'Vendx_ny’ and y{-1)=-2

2. Let P(¥) represent the number of wolves in a population at time ¢ in years, where ¢> 0, The population P(?)
is increasing at a rate directly proportional to 800 — P(#), where the constant of proportionality is £.

a) IfP(0)= 500, find P(t) in terms of t and k.
b) IfPQ2)=700, findk.
c) Find }LmP(z‘)
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c) Find the equation of tangent line through (-1,-2) d) Use it to approximate y(-1.1)

a) Find the particular solution  b) Find the domain.
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Slope Fields: _Additional Notes

I1. Finding Domain for Differential Equations

The domiain of the solution to a differential equation is the largest open interval containing the initial value
given for which both the differential equation and the solution are defined. This is called the “maximum
interval of existence”
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A.P. Calculus AB  Review for Test on Integrals of Logs/Exps (Chapter 6, 7, Slope fields)
Calculators permitted.

1.

2.

Oil is being pumped continuously from a certain oil well at a rate proportional to the amount of ol left in the well;
that is, % = ky, where y is the amount of oil left in the well at any time 7. Initially there were 1,000,000 gallons of
oil in the well, and 6 years later there were 500,000 gallons remaining.

Write an equation for y, the amount of oil remaining in | b. At what rate is the amount of oil in the well decreasing
the well at any time 7. when there are 600,000 gallons of oil remaining?

It will no longer be profitable to pump oil when there are fewer than 50,000 gallons remaining. In order not to lose
mongey, at what time # should oil no longer be pumped from the well?

Consider the differential equation % =x*(y~-1).

a) On the axes below, sketch a slope field for the given differential equation at the fifteen points indicated.

» - » b) While the slopé field in part a is drawn at only fifteen
3 points, it is defined at every point in the xy-plane.
. s . Describe all points in the xy-plane for which the
2 slopes are negative.
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¢) Find the particular solution, y = £(x) to the given | d) Find the equation of the line tangent to y = J(x) at

diff. equation with the initial condition /(0) =3 : the point where x = 0 and use it to approximate (0.1).
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}3. Letv (#) be the velocity, in feet per second, of a skydiver at time ¢ seconds, #> 0. After her parachute opens, her
velocity satisfies the differential equation 4¢ = —2(v+16), with initial condition v (0) = -50. ‘

a) Use separation of variables to find an expression for v in terms of #, where £ is measured in seconds.

b) Terminal velocity is defined as }imv(z‘) . Find the terminal velocity of the skydiver to the nearest foot per second.
o

¢) Itis safeto land when her speed is 20 feet per second. At what time, 7, does she reach this speed?
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AP, Calculus AB Review for Test on Integrals of Logs/Exps
Calculators permitted.

/ | , Solution k@,,
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1. Oil is being pumped continuously. from a certain oil well at a rate propomonal to the amount of oil left in the well; that is,
Zi = ky, where y is the amount of oil left in the well at any time £. Initxal]y there were 1,000,000 gallons of oil in the well,

and 6 years later there were 500,000 gallons remaining, ( »{ , m«:? o )
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a) “Write an equation for y, the amount of oil b. At atrate is the amountof oil in =, ,\j g
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b) It will no longer be profitable to pump oil when there are fewer than 50,000 gallons remaining. In order not to lose
money, at what time z should oil no longer be pumped from the well?
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2. Consider the differential equation I =x2(y—1).

a) On the axes below, sketch a slope field for the given differential equation at the fifteen points indicated.
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b) While the slope field in part a is drawn at only fifteen points, it is defined at every point in the xy-plane. Describe all pom;s/
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c) Find the partlcular solution, y =f(x) to the Cflven diff. equatwn with the initial condition f 0)=3.
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d) Find the equation of the line tangentto y = f(x) at the pomt where x = 0 and use it to approximate /(0.1).
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@ 3. Let v () be the velocity, in feet per second, of a skydiver at time 7. seconds, 12 0. After her parachute opens, her
=-2(v+16), with initial condition v (0) =-50.

velocity satisfies the differential equatlon

!

a) Use sbparation of variables to find an expression for v in terms of ¢, where ¢ is measured in seconds.
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b) Terminal velocity is defined as Iim v(1) . Find the terminal velocity of the skydiver to the nearest foot per second.
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c) Itis safe to land when her speed is 20 feet per second. At what time, £, does she reach this speed?

(,é “52@) J. @’f‘é)m *‘574%'@ Ziwi(g %z (::2;{“ {"'?}
~20 = =Rk gy ST NLAY
The «,&, diver (s Alling, 50 ARSI IR zﬁn(l/@V({’
spaed”of Aoftfs is Jiq F=3e gt ““”“““‘“‘”‘"W"’WT
s ’{M% o vcf, M“Qf?%/; jﬁ(%;}:: ,@iﬁ’f ["é' s /i}%‘?if’éan, F/
—4
4, Evaluat m«———dx j. T —— ¢ L7 // "%é@* SELEALE.,
a ae'f — | g&ng;% S0 )32 _6xti1a KeLomplele i
- P s . ) i af P ) p
X @ f c«xj E ‘x”?"”(’x»% Al ?”’" 3 elvzdu
Fm————— W 4 ‘m(:ia» e T;
i@ | 5 )R i Z;
oy f«? o Cf b 4 fg&ﬁm s
; . e et 1t P AL
égJJﬁ *‘g?(f{ém( }H’: = 3 i;;”"“. ',)\ ext.L T
i} .2
{%Qwu %22 '"- . Wf ‘;’j:’ﬁ /i‘: } (X 3) * 6 ”L’f “”Qgé“}éi’ﬂ{w 1' {:" .
- ey - S

=

=

e - ’»% o E = Lavetan
e ! P ?’: » f ;;2}6 f“ [ f C,)
”f e (1 C | i) i - "}WM
J‘ —ose@x)eot(2x) . Recall o 7. sec (—’zf)dx N f: m»,whm C /
cse(2x) 5
(2 ) 9 jﬂ c?i}t ,,,\/?»M wj" C, ) ‘é‘%ﬁef%ﬁ{ 3 f S}ﬁ;;ﬁjﬁ = j{,\ / e ’é&dh u?«;,jrt:wwmh.wﬂww«mw&,.M,M»“
g ' u=k | |
f 7 ch:ac(’;?x)m (3?()0‘?7‘* ; A“”‘i - Mcﬁﬁj” e::?)ﬂ“zé's’éia ﬁ‘féi{ﬁgaﬁu =4 Sé’é&s«fm
)[4 <staciidin) g
j{ e %{:‘Q}‘} “CI}X)/{Q}Z) T ”"ﬁ%\(/*ﬁc wt "ﬁm:ﬂ/i’ .
uw

A = .

e g selOx) el )3 f kL q"
s [y
=desel 1) et( 13‘) }




(tme oil) ©5¢

Test Keviea
WS o/

Hﬁ{) j ’Ce’)k{d S

' O3S SO . _
f DLo LuD CE;, | (;{? L0 2 lg b%m% {‘:‘39 wéw)
: ;&z Eoision /) i g i
{ 002 450 MC » /ﬁw{%{; € Lé ’353(,7»}(3-(%7}

e

| kC(’) l‘j { (7(?{) 0oQp ¢ )t ém

sof et tecs

{QO% 0&:9 ol (Q 00> 600 @
!ch;;:.};; nov 1/} {)C}{% Bel (F@syé
00 600 = { 000 600 @

T éﬁk: e,
O&DW @ {agi}(;m} ( ﬁié

.k 1
/gf\ OSV =y 4 ?é ’{;

{?696) ,égéi

i «fﬁ?ik o ﬂ[O ('&Qjﬁ>
| | F@a 1?03

Pionipee,

=

(ﬂ05J{w

g

it T

%)(}iﬁlﬁqggﬁfi




£, s Sofve ¢ ;ézzzn‘*/}%"&/ &e:»z.w?éﬂlx‘,
AX j ' n j)%ﬂ%(éogfw 5z>/u:743>w oA ( C%Jﬁ

1 A

Lo ey,
2 (Y- LI S NN




< < <







Differential Equation and Slope Fields Review WS #2

1. Given % = 5' andy(-3}=-2 . a) Find the particular solution b) Find the domain.

c) Find the equation of tangent line when x= ~6 d) Use it to approximate y(-2.5)

}
NN S S o b e e e e E
A U N b e
DR N N e N .
LR N NN R
AN AN SN NS & S F S
MANN NSNS~ g
VANAVNSNSN~G w77
3\\&1\\\»!/!1!!}!
— — — - e et 1
}III!JJVf\x\L&i\\
A A A Y e R YL UL SR
[ A e S UL N W
A A g T T VAR
A e e N N
///{w’fﬁun-é—*«\-\’\\\\\
f!/rfxwénﬁm%X\\\\
f/,//(a‘——'—-a-=--'-m“..k“k.\\\

2. Consider the differential equation EX = 3:1"
a) Find a particular solutionto y = f( 1 1o

b) Stateits domain

c) Find the equation of tangent line when x = e

d)  Usetangent line to approximate y(2.8)

the differential equation with the initial condition f{1) =

\\\\\\\\\\,_)/////////,.—
\\\\\\\\\\4 /S S e
e N U Y ] S S e
\\\\\\”\\\\3——,//////.////
Bl NE N U ] S S e e e
e e SN SNNNAN\T S S e
B L N N Y /S S e e e
et s S N SNWNIT S e
T L NN N | S e e
S S W /S D U .
\“:4\\3\\—9\\_\1\ AR B A
\‘\'\\\\\\\\_1,_//////////
i T L NG N N /S S e e
\\\\\\\\\\_2__////////,-»_,
e N N Y [ S e
e T L AN /S S S e
\\\\\\\\\\—‘3”/////////,-—
— e s N NN\ VA A A PR
\\\\\\\\\\‘4”//'///////.,—




3. The rate of temperature decrease for a cup of coffee is given by equation % = ky with t measured in minutes.
The initial temperature is 190 °F and the'temperature decreases to 76° after 5 minutes '

a) Find the particular equation
b) Find how long it will take for the temperature to decrease to 50°

¢) Find the average temperature of the coffee in the first 10 minutes

d) Using 4 equal intervals of right-handed Riemann sum, find the avg temperature of the coffee in the first 10 mins.

. Find Hm v()

ay_y
dx x

4. Solve the differential equation giveny(-2) =1
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y-/g Differential Equation and Slope Fields Review WS #2

) ¢) Find the equatlon of tangent line when x =36 d) Use it to approximate yTZ.S)
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2. Consider the differential equation o
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a) Find the particular solution  b) Find the domain.
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a) Finda particular solution to y = f(x) to the differential equation with the initial condition f(1) =
b) State its domain

Find the equation of tangent line when x=e

Use tangent line to approxnmate v(2.8)
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3. Therate of ternperature de;:rease for a cup of coffee is given by equatibn g’f- = ky with t measured in minutes. The

initial temperature is 190 °F and the temperature de(:reases to 76° after 5 mmutes
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b} Find how long it will take for the temperature to decrease to 50°
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Find the average temperature of the coffee in the first 10 minutes
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. d) Using4 equal intervals of right-handed Riemann sum, find the avg temperature of the coffee in the first 10 mins.
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AP Calculus AB Morning Test Review : Ch. 5, 6, Slope Fields

1. Consider the differential equation given by %

a. - Sketch a slope field through
the indicated points -
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b. Find the particular solution y = f{x) to the differential equation

with the initial condition f{1) = 1

¢. Write the equation for the tangent line to the curve y = f{x) through the point (1,1)

d. Use the tangent line equation to estimate the value of f{(1.2)

2. Newton’s Law of Cooling: A container of hot liquid is placed in a freezer that is kept at a constant
temperature of 20°F. The initial temperature of the liquid is 160 °F. After 5 minutes, the liquid’s
temperature is 60 °F. How long will it take for its temperature to decrease to 30 °F?

Use the differential equation % =k(y — 20)

L =
i



! @ ‘ 3. Match the slope field with the correct _ ea—
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“3b. Find the particular solution given y(5) =-2 | 3c. Sketch the solution through the given point and find
the domain
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6. fﬁdx (hint: complete thg square) 7. fcsc(l “AS?‘C) d’?




AP Calculus AB Mornm

#

1. Consider the differential equatlon given by o= -2—3-’-

a. Sketch a slope field through the

indicated points
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b. Find the particular solution y =

Saf a,‘”“}:‘f%}s«x k e }%

f(x) to the differential equation

the initial condition £(1) = 1
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c. Write the equation for the tangent line to the curve y = f(x) through the point (1,1)
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d. Use the tangent line equation to estimate the value of f{1.2)
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2. Newton’s Law of Cooling: A container of hot liquid is placed in a freezer that is kept at a constant
temperature of 20°F. The initial temperature of the liquid is 160 °F. After 5 minutes, the liquid’s

temperature is 60 °F. How long w111 it take for its temperature to decrease to 30 °F? ;
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@ 3. Match the slope field with the correct =

equation:
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~ Ch. 5&6 Test Review WS #4
d
1)Consider the differential equation :i% = (x3 —-3)2y—-1)

a) On the axes below, sketch a slope field for the given differential equation at the nine points
indicated
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b) Find the particular solution y = f (x} to the given differential equation with the initial condition

fO)=1

¢) Find the equation of the line tangent to y = f (x) at the point where x =0 and use it to
approximate f(0.2).
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@,
! 3) Word Problem: The rise in population of a town is directly proprtional to the number present at any
given time t.

" a) Write the differential equation and the general solution

b) Population doubled in the 50 years between 1920 and 1970. In 1998, the population was 75,500.
What was the population in 1920? '

4) Match the differential equation ‘
with the slope field graphed to the right. i O I
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(Chanter 5) Derivative & Integral Rules Reference Sheet

Derlvatlve Rules:

Power Rule:
Trig Derivatives:
d ' .
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Integral Rules:
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More Trig Integral Rules:
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W~--»~v--w-»-f*eot~u~duwaaln-l~sinvul +-G ]( -cseth-du-=-=Inlescu-+-cotul-+
Arc-Trig Integral Rules )
" du
16, | pepme = atcsm £ »%* C
N/
, lu 1 du 1
17. f ”‘t;"{"l"*”’i - arctan - + ¢ 18, J‘W:z::w = urUsee lu] + C
a= 41 a U U gl a
Arc-Trig derivative Rules
0. Lroccsin 1] = vl Ay os ] s el - A
19. (lx[amsmu] Wit 20, dx[arwos u) Vi T+ 2
d - d u d . !
23, L larceot iyl = , =larcseq 1] = wemm—— 24, —|arcese uj = S
- geleeotul = 57 2. laveseo d lu] Vo> =1 axreese 4] [u] i ~1




Ch, 5&6 Test Review WS #4

1)Consider the differential equation ;{2 = (X — 3)(2)1 - 1)

a) On the axes below sketch a slope field for the given differential equation at the nine poin‘;cs i
indicated S
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b) Find the particular solution y = f (x)
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to the given differential equation with the initial condition
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3) Word Problem: The rise in popula%wn ofa _'tbibwnﬂ‘i's"di‘fé:c'ﬂ'y:prdprtional to the number present at any
given time 1.
a) Write the differential equation and the general solution

akp - P=C
b) Populatlon doubled in the 50 years between 1920 and 1970. In 1998, the population was 75,500.
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