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AP Calculus AB Unit 6B:
Euler's Method, Growth and Decay, and Logistic Functions

Warm-Up: \ Ty -1-— / /
Given dy/dx = x \ ~ 4+ 4 /
1) Draw a slope field. d % mu . e i
2) Find the general solution of the DIfEQ. Aﬂz Xax \ N 'r;7 /
2 \ s
3) Find the panicuia{solution if y(2) = 1. \) 9\ \ " / /

R = = | .

4) Find y(8) using your solution from #3. E{ =

()= L% _| _
Y(e)= &r| - 2

Euler's Method: /, e .\/OF &
iHeradive (recurcive) procesS (which gives

numerical  method o appraiz made, Hhe

. . iy "
porhcular coludion Ho o PHFLSQ 4s
1)Given L =X 12 andf(2)=0. Estimate f(3) if Ax=0.5. Yo o= i | .
d —— \ e
X |y 3/dx o
R = | Ax =
A |O|l+0 = | il

2,55 |1.35 3:.5(|>+O 5-\5,"—0{\(&—?&5

2 (li1s y=.50.39+ .5 § =m0e-x)+ Y,
2) Given ﬂ:x+y and f (0) = 0. Estimate y if x = 0.5 using step size of 0.1. _ %%'(A;()-}-
B dy i, € U™ RIEIH Yord
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free Response Practice:

1) Consider the DiffEQ: 5:1 =x'y.

dx
@ ty = f(x) be the particular solution to the given DiffEQ with initial condition /, g I k
0) = 1. Use Euler’s Method starting at x = 0, wnth astep fD 1, to approximate f (0.2). ﬂ >
Show the work that leads to your answer.  5( [& T dx } \ e \“ \
O \
,Ol(o :91(0)'*' l W/

Q(O.&)N |, 00| O, |
= .1 (OD+|

O ' { tl#
d the particular solution y = f(x) to the given Di i h)e lnltl:f!l conttttion f (0) = 1. Use your solution to find
\"" .2) ¥ e (‘\ _

U)g—gclﬂ—-jxaé)( (j,_,,te 2.2 s

_ _)_&_E_L_ _ Kz/i? (] = Q )
L\) Ln /3’ = 3 C(,) 3« Ceo (0.2F/2 S
=%o5+C = Ce"D y=€ m 003
dy xy

2)  fonsider the differential equation given by e bt L

(a) On the graph below, sketch a slope field for the given differential equation at the nine

points indicated.

‘ clg /C\?@ 17 \

35T 6 S S/
.15 o+ y=0.1(0+ 3

] T e j Oa‘(l5>+3

(b) Let y = f(r) be the particular solution to the given differential equation with the initial
condition f(0) = 3. Use Euler’s method starting at 2 = 0, with a step size of 0.1, to
approximate f(0.2). Show the work that leads to your answer. .l/q C/;),

L£(0.) N 2.01S 3 %exl}” (o) =

(¢) Find the particular solution y = f(r) to the given differential equ ition with the initial 0 o
condition f(0) = 3. Use your solution to find f(0.2). ’7 6 B OZO
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rowth and Decay:

" lfrate g i —%3'_‘1‘
4 © of ehange is proportional to amount present, change can be modeled by: }LU

/ d E

If re
frate of change is mverselz grogomonal to amount present change can be modeled by: .__dﬁ_'_—_u.._
Examples: ¢ J ll i O\' “n “’ - ’:‘E—/C’_ﬁ‘ = C GY\T

e,

LN

1) H |
The rate ofclnnge Qf‘l' mpcmonal toy Whent=0,y=2 Whent=2,y=4 Whatis the valueofywhenl-a’)

\73\ i\ \.k‘. :‘ L l \e f\\ Ana=aX O j = ﬁ’ Ln¥a
) \‘ e & = Qe,"‘,f‘ K= £Lna 9 . JM/-"-.' 3
'\ 2= e 2 e TR o GET
gﬁ 1e rate ofchanc:(‘ofpls p} pomonaltoP Whent =0, P 5000andwhent 1,P= 4750 Find P whent =5,
. \m@ = O »l"zso DODQ @9 SoQO 5
C =5S000 4S5 =t P=5000 e @“""5)5 3862.%

3) The rate of decay of a radioactive substance is proportional to the amount of substance present Four years ago there

; \\\er'e 12 grams of the substance. Now there are 8 grams. How many grams will there be 8 years from now?
t=C

P4 = p
8 Lot~ f\Lp B) 813 v\ C) 3219 D) 81/1 E) 16:‘3 Ur ) ;1
20t 9= Celt astaeth B3 47 &
Luls ™ 3 §3 i o 2 =L
t=ld, = =\ 4 2n 2\ 3 lcle_ Py 2:3-
; 2. @8 e’ 4 E Ln a7
.-(! Ind = 414 3 &g g 4
‘ 4) F‘ pulation y gmws ‘according to the equation dy/gt = ky, where k IS a constant and t is measured in years. If the _9_
mon doubles every 8 years, which of the following could be the value of k? S =]a 21 e
=0, V5 32
. ( 0087 b) 0.349 K% ¢) 0.799 el d)1.0 ‘19 . e) 1.152 =
=¥ e v a20-/0e ¢ = Lnd 1
% =L i o T =<5

Free Response Practice: { L 0 5/\ = e = o, 087

1) Qil is being pumped contmuously from a certain oil well at a rate proportional to the amount of oil left in the
well: that is dy/dt = ky, where y is the amount of oil left in the well at any time t. Initially there were 1,000,000
gallons of oil in the well, and 6 years later there were 500,000 gallons remaumng lt will no longer be profitable

to pump oil when there are fewer than 50 Oooﬁions remaining. =0, y= = {; 000,000
ey = 500,000
a) Write an e@uauon fory, the amount of oil remaining in the well at ?ﬁg tim ij\ J
S::"\ e 500,000 = |, ODDOOOOO" p ,
looo 000 = Ce” &,gbl‘ ( m.)l;
C = 1,000,000 J{m bk

b) At whal rate is the amounl of ail in the well decreasmg when there are 600, 000 gallons of oil remaining?

$ = L2 (600, aao) — —/00,000 2n A e i

= ‘5_ 5 —7 I ;.IO Dn
*(pqglq'—lz- v n ﬁ C\ O ’“ﬂ e ’—/ 4 9\‘ purlwpedfrom th%ﬁ&&()

¢) Inorder nolg to lose money zl &bgtlme. t, shogéi;rl%onierlbe ){‘ -,29\2&0 L (o”
5‘( l@ &, @ 9 o T Dna
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- k. C=[imit+ do rowdh
ogistic Functions: H_ A e R g

| Logistic Growth Model (Pre-CaIcqus)

N\ Logistic Growth Model (Calculus) ]
Pagreatl = C AP

At T Ao = kp()- ﬁ‘)

M
= i
_-‘—_‘—N—M - ] — T
I [+ Ao (AT | > _dﬁ& =KpP(m-¢)
/Q?fﬂ \\\ ] f“__'_"§' i) -]
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Examples: f\}i\; %ﬁi}fﬂﬁ CCCT gcfg%fj;t?_(\ W——P Pol qr-ou.DS.

: = Consdhan e :
1) Ten grizzly bears were |

BEAR population reach 50? 757 1007

i OB a1
P M ;\f = 00 o A3 = T BF k=omsedi2 o
4 - Kt 1=0,P= +9e™"
J ! = 100 t qe’ = 232 Ca.FaCt {
4 = DO [0+ I0A = |0
e LIEEL_ o 9, O 17
I+ A © e I
’ / oo P=100 = .-k, ;27 (qg P=I+9e'
© J+A [+9 e —[OK-= —p, 92893
2) The grom}th r;zte of a population P of bears in a newly established wildlife preserve is modeled buhfa J
differential dP/dt = 0.008P(100 — P), where t is measured in years. rj‘r&,? :
|6 = |00 ¢ =50 oy are
a) What is the carrying capacity? e Q‘O."tq i
Jfol® o o =099 - L= IE Sy

. never |
~0.9at_ N, /L y =100 never !
e = /Z}{\Q
b) What is the bear population when the population is growing th%\ fastest?
toT ¥ jll% = 0,008 P(10D —p) %% = .2 —.01P
df .

_ 2 O=.8~-.0l6f
dJ("“ch .908{) "g: """OO“'OP

c) What s the rate of change of the population when it is growing the fastest? P i O

%{i = 0,008 (50Xj00— 53)

,00€P(100 -P) —> o 2P (1- ;'E'b
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