T S — (1)
(/M Tusc 203, WeeK | 4

—&—-t What s a Dcmre/\-h‘aj [?5/-\{‘?0{\?
A:‘ An @(y—«'{’c‘of\ FV\VJW‘J » ’OQ\AL-&M and 5{5 o&(}V«ﬁ\_:g’g)‘

EXamplag Py
d F-Mw\u,’ The A of awf‘*\ u-F an neestimed (s
Pofortonad 5 the amanst of Ho iresfome I

\——'—\,_\__/ ‘
() |
Pl <~ PLE (oFten ot ke pis P,

€.qg., ‘A~ mutiad “:r:\a\.o\ 3 iﬂcr&.r.\y at a ‘[é",‘ l"a\ﬁ’_,

P =5 P (on P'=6P)

No{'z We assame thad intered WWAM Cm-l'vmo\q(
Qe A ﬁ/«j (lw«f " {'{M the e of— cj«u:f ) lolo

ﬁ"p | \

l

Q‘l cALa Rajl \PcJM of a ‘C‘Mﬁw\ 13 /DPuvDal“hw\J
o+ JZAC,{W H‘Le/% F’\/“Ip

_ _ L "”Z.‘W
M:‘ELJ { %Vm ' " +.

sedl pavestime, s




{Eto\i:!} A- C,(an& ot b ne oo dm o a ks PfOPOH'LMJ
5 it $ize. , . )

Pl k X)  pNok: r>o (wAy?)

Nt It can+ keep M'l;\j L reven Tkis 8 jut = mJJJ

eq, 2 alls Y cll, &uth, (g cells, <f. .

MMK{{_‘;’ A redoactice suhsbrag olec.ﬁj a{- a r}xz
poprtond £ how Mk 15 reviaining,

Yol ) Mo k<o (why?)

M_ﬁ__m: (P there are 30 ﬂ“”"‘ c'm"ﬁ%/‘ am.a,( Zaahom
aft ove. et what 5 it ML‘((‘Q’

Thisks ol ib even o Hod i (o g welldefont?
o Lovmppre Hais & nvestiets o



)

Pbﬁs.‘g The tampent e of a Conp of collee cools ot a
\ re e proportionsl . (tamp oF u{&\_(muw '&m)j

of 200°  wakir |v\ A 7L° MCon

Tk (72-T(8) e 70 &__4

(hes iy 0‘-’-(3 Lorwxnls'c\
' — .~
ll‘w\i‘hg V?Ju.g_,

-

what  else Q»M beds tha (niw,or i Aatoore (O‘PP’\"““""*{‘IJ)
o Earths populatein |

e \/(,(UC-‘&; of a~ object VIO NScsfmé ~ |

(Lare, “ermicd velocty” plogs oo le J ‘amaqﬁm,.)

oo+ M‘h& apuJF«ﬁuA g3 A(\P\(C/‘%LL.\;

whean papuﬁm’tt.vx Vs S""‘J‘c it Jrot %Wﬂ-«%
WL*’A'\ MﬁmL"(‘lW\ (N L’y_¥, '

e J@!—ugs m—— &NU n:) C‘\/Z—L(,
o do we puk Hane o, /q,aam7

oot et 2= (1= 2] .

W
AQ“:;\’M exp- d”"“*‘l‘



(4]

@ whet 6 the ankederimbin of F)=2x Y

A Fa=xttc
| B Al a{:‘:. "H‘Lu Nae
G«uf‘ﬁ«\g: L duite ERTY

Q Thwdmﬁaﬁ.\w G (9= 2¢

o For Fpm hgve S it el Ar,
2 \(((-)‘ thc -
: ,ta\vu"“».o ol({'bm-f-( pﬁuv\ l"—d\'"-(
U\c'ﬁ\&! o ". ., |

A We 't gy wakl we Cr‘!c«\g "uw cht\ M"‘MM:‘(‘LJ_Q

& sdve F109 =2 'p(o)zf
Fly=x Flo:=C = ec=5
FlY) = Y+
Solve Fi(g) = 2x F(3) =
FO= Xt F3)- af#c (0 = C=
Frv) = x2+] Tiese ove initrald vnlue pm%w -




5]

Wit i“f w Al‘aﬁ"t leaov l'\w + S'ol"‘(. F'(Y“)‘:Z(‘

V.fs!lk‘\h?.(- ‘H\A__ Sol‘*’h'(M ?

Tsbope of '{'aw e

\ 1 / tzo  {o)=0
\ ,
N t=t T()=2
N e t=u F(=y
Sheteh The solution where: = Flo)= -2
*F(zx)=-3
Th @3« olimeetin Fadd 1 alls wa 4
vicwedire ka Solwh:wgs_
Nk Coeelying FlA=h  complibely Jutivive +he sibokin
=S, even F v cant sole an C’DE‘)‘ wt. Can cAy Ll
&rx(;“\ l"(‘;“ Sa(w{‘((y\,
bow o solve ODE,
L lee 'Mt,an'h\'w) SovelTrme,. thene's o mcé-‘wi) o%ﬁe.(- +mer (s art.

2 nnngle: l:(v\J o\l sobukions & \fj';k:z | = ffc =
\\("U\Jc(_'u Mui’c(p‘:\] SV \5\\1 al& 0[.3“ l(j At
Ourde oy g & wbntis J 5 dy= Jle ol
'V\j = kt +C
Toke onp. on both codan: Y th*(’ E
- e e @; wd v C?
L Cres L“{l(f) =C eld: ﬁ; j(a) . “aitedd Ctﬂol(“’lw;\q




A (4’ 3\
Lk plat Hegar | %({' t:) e, Exporenten) (ﬂm.f“\ ‘ “L‘eol

Quartion: Cen to of 'H‘QA:..
“P‘\'A‘L ||':~M_" Caser Cﬁ,;i ?
éris.‘. Neo (w‘»:)?) |

it Fleo] T o) g o g

>
LN
7
el
P J
L'\
e rd
)
-
ez
re P4
k.; KN
V4




) 7
hg,c,.ﬁ i rwarls o h’mc'l‘.‘w, Ve

g\(j(: ‘L(Tl":j) | Qwas'mm whet s C ?

4 ' A4"—!> ) =

L ligy) | T gl = 72¢C.
| ey Al

J&3 e n

lv\'lj—-?l[ =t +C
‘ kt e

y-n-=e

4 =Tcet)

Inidiad  valoe NS‘@M |
’ gﬂl\v‘\"j an oDE Q‘M GL.. w{w(( ‘)\I\VRN‘*& "’C\MI'S a‘Frs'a(wHoi\S.
e O W+ S(ua\(j a. Po;\d' oA M(f,j(ﬁ) ',’L‘“} w
%ﬁ_p&iﬂ« e Ginie wWhith so(u‘hov\* wt. hace .
L?\‘ CUV\SL% H S
the o gtnapte  Suppse 4(o)= ‘?c)

o Sante (s )=



: L4

5]

yomple: Uowae sl 3 2003 For &174, s00

ﬂAJ
& 319,800 a 200 ¥.

WiRS W\S«L vq,\,\

L4 L\I'«J Wo 'H«L f?ﬁ 0’£» a,PPnCC.DC{'a»A VA W\lb\g_(lu\ a&u‘?
P~ P sol'n P8 = P Qhe

Pe) = |7 9506 ¢ "= 3[7{ 500

Solve for . QS\?‘ _ 219, svo

l7ﬁ $06

Plo)= P, = 179,500

~ 2lq. 5 YL ]
> ! \7ﬁs)‘7‘\"\,"‘ 1‘7?:)“” %
N w, SMM& the mrb} l’\m Ceen (wa:g ot 7/4/1444/‘

A eemm oy P(s-) - 17“?, Boe = d231,502

[Forgle: o have (0 gram; o o (rkiachis sihrbiac

(&) WX o it lodR-(ike €
©) Uy Loy ekl onty

Gfﬁwx FaTope ?

wiod Yo st weth.

Vecal: R = amt of Awne it ‘bJuq,-éo Uoe halF -{
(OL\ &ﬂ(-{-) =

0 e

P W when (<[5 = 0™
we also  lensv: 3(3)"1 = 0e ™"

2
= lr:.('\(?) = Pl%’h
(3 ( N

_ . e_ 2
4=(0e> > e -

vy

(;52/____.
NS

S iz
'/‘L (Mz/r

t Z
:)IV\{:EI“‘.Y(- :)

r\-




| 7

M A-LE'«\(‘[*«‘W

* Tl‘k 0.__“4_*‘."‘ off an o0 G The order of the I"LJM
ol.uﬂw‘\'\*.wt— ‘H\«J(* OCo )  va ""L*"» %M{"'«\

* P %M’\Tg»:»s ckvv\vu\:, prtiad derivetives aee pertad A f:fmmg
eyprrtwms  (POE oy , o° oy
] ¢ s) Qa., 5‘2 S ;-‘f,, (et ebmh.m)
o A ™Y oo e,Uu.cho«x of +u \‘-‘;M 3‘:{:(:”(-) (3 1

WM ‘G/‘w\ .

o An A o o A “ |
"ok Epntion \a +L\L QM t’ 'P(UQ‘ 8)"';0){]/%:&-
R VN § Bm | |

o We e ik o 1Moo orke cne I (S \3:5
| MV&FW‘/ QPM&W\
A sdation & thy odE <oy Lot i) 3uch o
b(t, 4, 4't) =0

OFbn, Ha 6 an infinite Ry of solattomn:
g, ysly hr gerend sdution 4 -Ce™S
[Fowe add an initid cmditon (29, 3(03??3,; we gt
the  packeder gluton gz et |

—CO?:(JNJ) "3‘: kj ) j(,O):Y 3 &a m‘h‘»@ V‘LIM 'prou-e»\ ,



[Lo]

Se Nh"‘%.) A So

lubion st defined MQJ«&/&.

e n (

- ) B ‘ , , A}

(

S'M‘k"r(j‘) in ODE® we read 756 et define Hhe
i) O’F QAL {"u(,, . | . :

—

e y=y" ﬂ(cﬁ-l
|-

%é‘j =;J\ 10(3 J e =y f'%

= . ,ﬂ .--——\——- G +he M _So(w‘(“e)/\

'(:‘*C,

'(o)':-'.;f\ o o
) oc "0 = ,,C-:‘“

go j({-) z = ‘ 0 +Lw M‘Lvl—kr Sdl“\*"’" .
Lo ) 15t i) oF eMctnce

Nes: e M Ao bl
e (ﬂ 0 _
{
e Ty debirhe T ikl

PN(J{M@ (g 'H\L W wlenad wath Alere
is o solutm cune thg sobwen ti TypP

‘6(131/ j(o)':('




Separotton of vaeables

when we e an OOE of Ho fon. 3‘%%%

W can ke He Fo“ow\\/:j Sﬁanr:
L2 '%ﬂﬁ Eo'l'L\ S(‘A{S\ |
® Solve for 3((‘] (oF passi“.)
v il% = (.(+ vz) 6_7\
j \*3 J\Q*a\\c = t‘“\-‘j = Cv&t-c_
l“mw & so\(»{ wocd pw‘»(z{\_g

o Pkospt‘vfwt _‘[,\({TJ,L))_ e "\qu. .{‘_OOO.:%V‘J
AFbe 10 ke, we ko 615y
whd ¢ He hdf-lofe ?

3({—): «joeu Yo = 1000, Ylwy =60

l""(;‘J {‘ Steh "H'\-'\j' kd“—):

S

1000t = oo |

L |
we lewaws: ‘j(“’) s\loao " = 650
..'.OOO e(""‘-'—Gs‘b = e,LDL =0.68 = (o k- lw O.CY :)]i(.: T'z’ l" Oa
k+
fooo e =300 = e_Hr s 0 kt-s l“‘z = t'l'“\z

. (ols\'/
= (;t lv\oz ,




