@ lﬁ’\‘egmhoh = So\\nhg a DE O,

Integration has 2 aspects:
W Findwvg a Pur\"cc\.dcr- arnhiderivahe.

2) Finding all antt denvatives.

nHderivata

69 2 ) ;'V S FOx) suanther Floa= £60)
wdefintte
tegeation ( §60dx = OO+ C

}JN
arbrtvrany constant,
can take anyveal vealye

General Astorder DE sovable fordenvative

. where :S: (5 a Exmhorw o? pow-nl”s (70\\5) m%e
= §(K\93 ? plane — interprelation t £(xiy) is the sloge
a a1 cutve @t(x4) which passes thru Gaw,

Coun\cr-examPle v (U )5 +Xy lﬂ = %% canndt be solved
for y' fo put e this fom

spea'a\ case:

d;/ «— RHS (ndthendside) does not depend on y
ZSC = ;E 6‘) Consequgnce © dangvig Y (moving vernea lly 1n ¥y th}

dOejf\'\‘ dnar\ae o= s{oPe reMmains same —7
slope of soln oanes mdnangeo\ under vertrcal

translation

sdln by

mae;ﬁn\;‘rf
\J‘,m\-eﬂm*\‘”\

Y gu— ( d oy r R+ G
S Z)(: Ay Sf X vis H: F("'\-‘— CZ,'“CI OO(J A|E§ygy)@
P fe— ’Lcw\.f wk
={ g PG s e

whneve —
= §4dy Fiey =6 Y= FeO+C | genenl
| solution

= Y+



D SEE* 2 = Sdwving a DE @
m%er‘)\“ebk\on Lgvzph\aﬂ}

:é y=F6OC 70

- F(X - C =0 /)\ same QU hve
J ) ’ Mﬂsla':d
up @ down

3-_—[:60%() cC<O

i | CoNSeqEN@ of fauck Hhat VE dees wot
dePend c,c()llcl INn Y,

/_/_/’—’d’/_“'
m (nihal yalve PrD‘OlewA Ld'y ’\F("J g (xo)= 9‘,‘1

pornt (%o,
y,=yh) = E(vo) +C

C? C= 90——F(7507

y = F (<) == Fxo\ +~ G,
changetv dummd -~

vandgble u+u CNO\A S: f(@ d)LE
CLN‘l Swv

= %) 4
H .§ ’E( X4+ Yo deﬁm\-Q m}e’_gva j%m a‘€ sl which
< canle usgfu\ when simgle anPdenvehie cannct be S:" o |

9=g £ (W) du + Yo ’

Re(a\%il % :35\’1\25( \)(u)r—

Frd sdin canve passing Hhrou gh
once artidenvatwe found, fix C -

x + C

SBS\nZXd)L = -,5(952
= = 9(0\-— ~2%2(0)+C, = 3;2—) C j’/2 L—VZ_, 87‘2“' ‘230_,527(
‘:}a 3= sn2udd =1 = ~_35n2u|l -l = <24 3_
803 2 lo zsm?x+ 3 -\
n "—‘35\'\2% V/



Integqration = Soving @ DE
successive kn\eHrahinq Cre(beq.'H) 1-&-6\«14—05 this v(amceal re @
d%y = “
.« % $69¢ 4 (3= F60
m\-cg\rn(-el %3% = S‘ffa &),Q = Fﬂl(x)—\- C)

agu 1 y= (gCF{EL CHdx = G&) + Cx+Ce
an*ﬁdmuxﬁ?j
now 2 arortrary

Cﬂi‘\s‘aﬂ&g

d"y
s o §&) — leads o N arbtvagy canglants
?gtgnq\s nth orde~ PE N ﬁo‘\‘ '\'\'\69enev-a| soln of ANY
AP order PE has N arb Frany

Cmslmml-g 3
S‘)ed@mj N inrhal condrhions £9r

the geneval coluk o yields a
spedﬁc s oluch o

A dlynenswnql

e\cctm\g\e :
mMmorun )

( h'\g‘v sc:hOo\ P\"\9§ ics

V()
—
— —& >>(
sy X () pHgS(Cq\ Lerminulogy
and usual
van able nameg

yeloatyt X!(€1= % @ =y k)
accelem‘htﬁv: X" () :c!a”%;({) i) = alt)
ci) = ma® = 4EF F/m

N = E® Ast order DE
ax b & Oﬁfv
dix _. F& nd DE

R =

Newhon's law



@ Iﬁ')'S/C}Y'WHOYT = S’O\Vl"\g a PE @
Constantacceleratton case &) =F a@d) = Fo/m= do

I — g, —> V:Sqodf:au%*— Cy
at J(©) = o+ Cy =ve = G =Ver VT aot + Ve

WL =y = atave = X §act+ve dk = L ant®rvat£Cy

=
yo)= 0+0~+ Co = Xa _,,\X: L ast? Vot %o |

gen soln e;cps-essed i Yerms o€ mhal waddions
at t=0,

WHAT (s LEFT To Do 7
Ff“o\\'nS a sudv {SSuSJt"“(f)e\grs\‘ S\G\D +‘oUS|v§g+\na‘l~
solbion 1o asle vanous queshions (n physical gpplicahons,

The followng lunav- tanding Pmlo\ew]
_chowf)qn'm}*eres\'mg Awick on TS leind

oqu\\cq‘hon.



Lunar Lander Podem =8¢2 , Exam?\e 1.2.2 |
A lunar lander is freely fallingtv ward tne surface of he moon

‘@9 at a speed of 450 m /5.

at |V Tts retvorockets ) when fired, provide a cons Mt decel e rarhor
of 2.5 m/s2 (the graviahona) acceleration produced by the
Moo 1S assumed 4 be included (~nthe glven otecelemhei)B .

At what hewht above The  lunar surface sheulel ‘!‘f\e ;dwml'?d'f ke achvated
fo ensure a soff Toudndown (v=0 at lqucﬂ %

Soluhon

() Draw a diagram serup vanables:
Y lnngh}- obove sucface

_ sof-landing
T a, = 2.5 m/s? wastant deaxeemhon Condhom :
5 l Vo 2 =450 m/s  inlHa) Veloq“va{- t=o nen V()= O’j
Yo wherny rockets are.ﬁ\‘:?d. yd= o -
at ""Q\SH‘ Yo (qnhnowr\} ' 7
I PLUG IN FOoRMULA .
Ve Moon y = —‘ido’cz +’Vot + go
. “—— s
l 2.% -450
Y= 4 (25t —4S0t Yy.  |gpEN
\]:Q%—: @-S')-L—4S’O =0 —> t-:ig_‘—oa_k‘ ‘__J
d 1'5‘
o) = -450 v = (80 Geo)
G 2em)
—_ — L
O —lj(,{\)_‘ %(Zﬂda()) ‘-*S‘o(l e) +y‘
l\NHERE{ b = 450(130)~ 2(2.5)1%) *
=40500 m = 40,5 km (225.3m)
- 7
@V‘;a'{l‘cwd
Find Answer: Firethe rehovockets Amencans

af Ltelgk‘i' 4.0.‘;- km alpve Surﬁcc_ o€mac'n.



@ ln{'eﬂmhoﬁ = 30\U1h9 QE @

lSGH"bg QP a DEﬁom q uJOv‘D\ Pthem‘J Exnmple l~2‘4‘. AS\ulmvner/s
Problem

Y

H\/}r s Shraght rver, pa-rallel sihoees.

" cuvrent damstream shyongest=t ccn('cr)
Ssymetric aboatcenler, zevt at Shore

® Swmmer a\ms rappam#e shore but nuer
draqs da‘mj;am
4 how far'ctownsk-ream does summer reach

opvos.\e shhore

neecl model —ﬁr Vdocl)&y PV‘OG\Q — easiest \s
quadrafict paroola thru 3 Vey points )

ve J V= \fo(l'- («}Y)
seh sfres VW) =Ve (Mmexd
V(zxa) =9 ( zer)

slope = tan 6(x) = VO _ i&__g_ tangen
s ax  tosdn
N Jav Vet

Vg (owivmer) {gee ‘\W’H}oo\t sehp}

Leads {‘D q DE o ing 3 ?amme‘frg d, Vo yNs with

intha! condrhion Pu-l‘\mg Suimmer 01 le - shore.
ay . Vo —
JVi 2% Y (\ q1> DE
[\O\“’

y(-4)=0

plug in numbers | mkﬁva\e) | mpose otha)  conddbron . fand Y 6
WQME y (G) 4o 96+ "e\'d‘Squuﬂ'me tﬂong shore [_S?e M) \e}
. a?



@ ‘\“x'eljm\'\o\q = so\wing DE @

BONUS
OEs with \mﬁ?edﬁed valuwe Pammelers

fHonl conddnons ‘o give them currele valves,

Muu"e a&cl

@Hdmp\e
The vare of dhange of Celaius demperature wih vespedt o

FaWrenhe+ %mperajm\re s consyany.

op: 40 _p 2, c=REFC

— dF soln 7 Y solr parameler
paramcter tn DE

it C(3)=0 — 0=32k+C — c, = —32k
oda:  C(2(2)= 1o— (00 202k+C — o= piz-32) R
= leok
—> = (9O =
T 9

— C\ — —-32(—%}

' —27(\ = & (F-
C= gf‘— 32(53—5@"%23

U’)‘Vef‘\” ‘{, ‘ “ SUH'Y'GC*’ 2, M\AH‘IV(‘Q bﬁ S/9 I
F=3242%C

T shll have toude malein g He se e (on S
n My head!




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }



