1D Kt‘ggna_-h'ts

MO#M /s relative. [Aose /Kree dmbll_wards | ¢antarh | o e
of dehall. Essentially, ckadng vheBer smeting 5 moving,
and olc‘.ic.ru'bit:\j: that motion require us fo use some othes

rc&rgnce Pofn-l- for Comparison.

Given several diferent (eference points , an object can be
no+t movi;\s ot all, n\pvn‘n5 in Some direction at seme
rote, Moving in  Some other olirection at some ofher rate,
ond so on — all ot Fhe same 4ime. None of those s
incorrect § In other words, fhere Js no Pr-'v.'lfjeol *G-_ame

of | relecente.

Imasine E}xo.vh\j wotthed o persen walk-‘zﬂ vp and  down
the ]-\allwo\\/. On the floor of the lnallvmy) Someone  has
prt own o stip of fape  with pesition mackers on it
(similac  to the yam‘ line markers on o football freid),
Becavse yeu afe the  corious Sor"'J you stacted a  fimer
and made some potes about where Fhe pecsen was
/ocarleo/ at various Fimes. //erc 5 Yevs  row é/q-)ta-. '

When yoo pressed Ha “shat” buthen on the Hmer | the person

was at the 3 meter mack a.lrcady mov.‘ns.
Al" .-l'\'mt of 1 Second‘ & Pel‘s‘on at S meter mar k
!’n‘me el L& s pos.’-}.‘m = 7 mebus 'Ll‘mg: 35 PN”"‘M 219

liiﬂ\t. = ",5 : Posi-l'-‘oa z ” m 'LM\!.: 55 @ Posi-h'm-: 13 m
'hlht = 65 : pasf-l-.‘on = |3 m '!:Tﬂ\t = 75 - Pns;"‘foﬂ == q ™m



We.'ll use the symbol "7 Kar Eime , and  since Hhe
| persen. s D’\ovil\3 Qlol\ﬂ a line ia Fhe "\a‘lway . we [l
| vse Fhe symbol X" for positien.
ek puf Hat raw data iato a data Fable:

t O|X @ Py wps: X Z position | Lz Eime
Os 3 m ¥+ is a Po‘m'-} n ‘HmeJ Le a

| 1s 5m Placa on  the timeline 3 i+ s
1s T m NoT necessq_rily how much time

—+ 3y qm | Nas equseJ.; In other words,
Ys 11m B L is Not o | fime| inkerval —
Ss [13m i & ia /oof‘ml /n_ Fme. |
S L1300t Nothee Hat He ot of mensure
75 Am | | (e.g. sccean) me-)LCrs) /% 'Up/f‘c"’[/y

5/a1£eo’ /n  eachk box.

ﬂc Aata Fable /.S Cer:lm'a/y moce osefo/ Fo ws 7%.,1: K
raw ol'}“-'- J z_ -""iftﬁl you Can a/naal/v See  some

f_aHems. //ou}cvcr 5 1A 3r4pf\ Wov /d be €ven Atﬁtf,

| j7:; make o (jraflj we | need 7o Aedataine ikick | Vadiable
. fs 7%{ fna/e/acno"ﬂ#l Van'el:/e , W :‘cl{ /5 f‘c p-/c/{na[en/

Yarr‘aBIeJ ano’ wAa'r[ 5c-['. 74 Use on oOur axes,



Sided 'you recocded  the /aer.;em_'s fon%bn at  varivs
Fim s, /¥ woold be Q/afro/ara'm’e 7o o y Shat  fhe
fer;on ¢ st Hon  was d/elpeno/uﬂz on bme. Theretort:
mo)efen deat  variable — szme ( )
a’eloena{cn% Vaciable — y "ron ( x)

y

* ino\epenalm-l-_ variable js sometimes called man{Pulq-Leol

- .
variable ' and alcpeaalcn'l' Varrable 15 some tines c.«_//w/
”F CSP Oﬂoff"\j variable i | "

TAhe mJepenval Varmb/e should be Jrq'okw/ on He
hor‘:zomlnl axis,_ |
* Hhe I’\orlz.o-'\‘l‘al axis  i5  ysvally ca//ca/ He "% axs”
bt Bt st asking B centisin hece, cight 7
71& o’epena/eml variable shovld be Jf‘ﬂpAea/ on Fle yertia/
axis ((usvally ca//ea/ e 7y Q.XIJ)

7; ale'lerm:he '/Ac _neea/ea/ scale of)ae axes A:ql a;‘
| {7(2 ........ ra/ye of Va/ucs //(47[ you. /Ieea/ 74; Jmfl( on

ech . axrs.

/Ec:r fl‘me) 741 ya/uej fafye @m @_:gcono/s 76 7.£eoon/s.
/E;r Po.b'ﬁ‘oa, %ey range from 3 metus A /3 meters.

Wf- 54{9#/0, ée .f.d'fé 74 Jo ‘jc:»m © F 10 .ftfﬂno/; on
#‘ éme axrs  ane '#am O fo /S n\e-,lerj on #n
POJr Hon aws.
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X og"w;h lker

-]1\;5 a(‘apk is 'I'I‘HQJ-J Sc-LIQA qrrrofr;a'l'!,y ) QN:I
I:)o‘H\ oxes oue la\nleo‘ ano\ l\c\rt Correc'} unﬁ‘s

36412

of measvre, IJ'.; not veey vse ful H‘W_?L:
t (9 '

b!cawse i+s oo Small.

WC \\au (48 “.31‘3 skez-l— O‘C 3;‘«?}\ quu o |e-|"s Use more _O'F :4,

16 Poa»"l"lm C") vs, Eime (ﬁ) .
a of a hallway walket = T
X
(m) 14 =
| 134+
.= 2T
<€ ) ¥ 1 t J ! ; T2
1 9 3 4 5 (4 ' 8




| | , 5
WQ Can 35'; a /O?l o'f /lnfofmﬂ}zl‘aﬂ 14;»4 J(‘-IL jr‘f"

j*/fose T asked what distance F lpe/:m 74‘-ve/¢/
| o’un‘nj the fime You  were Co//fcﬂ'y data.
Distance  is  the fotal /enjfé of  F /o;-ﬂ' Araveled
| Ly an ély’e’dl) and well use  Tel" fo represen £ Hat
The /mr.ron S/Arfeo{ ot [Phel 13 oeck | aad | dneved o
then /3 m  mack ] Fhen | poved Lack Yo Hhe | Do mack
Mow‘nj From | B Fo (73 I | ares [I3m-3,n)= Jos | of
Aispance } and then movying fom 13 m o Gm  was
| (qm'/3 M) "-i”‘_g‘/m but distance is a /Eryh‘ and can?
be fichfz'vc so | s Jusf P | | At Hose | L Ajefﬁ”
for a total distae of |d= /% m |

| Distance| ts Andwh |af | & | sealas 3:«.1:4'7‘7 becavse /4 dves not
have a  dicechonal C‘om,aonenil 5 oiher words, i coesa?
matter K you frovel  Jed% righy ess?, nocth , up, or
down — i )/w' walbed ,oa/[ ot was [ m fong,
fhen Jour distance Fowveed was 14 m.

* SCa}ar %uanJ-."I-y - l\as no Olire.c"‘fo/\q] compm°ﬂ+J
| there 15 onf\/ o masn-'+valt
(an O.lnow\‘ll_)



f Ince We Now Anow Ha /oerson.'s Acstance f;qvejéJ we can
determine  Aow Gurckly Hat Ostonce was Foveled  We
call fhat ,yw/ - 7%: bede | ol | lleid | ditedee| s ){fave/e/ —

ond | e [He! /eH-er v oA r?ame.ul 7
% "s" seems like a better choice, but | Jots of math

J
clagsses  uvse g i K Pos{h‘onJ So

—

T deat want to
condifien you into as_r.ociai-mj ’s" with “speed]
ﬁ\ovw‘nj 'f(af 5;09.:5/ /5 =& rﬂ'/e_ and feu//}tj -f:m
/Or'ror maﬂ\ C/affe.f #n‘ a f‘m‘e m\/o/re: a ﬁnc}m

of Fime @’ T hove fo throw in o “not necessarly " |
here, bot £ new, Hat good encwgh ) hen /f
Seems as ;4 f,oeeo/ would  be  Olistence | Jivided
.1)7 Fime L of | V= J/{; Zn 144:}‘(, You /ra[»é./y
'a]reao[y Aneu/ 7%-7[ WC/(, /y.r' Wror)j. )

T [kalad | ol A e | e W
The year. When you walk |2 feet from your desk.  Fo
#‘l feﬂ e/ J/(az e on Ja anvary 91" .Svre/y,_, )/oo are n,o"l |
Suggestra j 7%'/ Ypor _?ec/ 5 of/\u

dema, brtan vt R 3R

If So, To' arjuc that VYou need o more active ife. ¥

I—A.ﬂl!nJ) 43 Aofeﬁ//y obhvisus | Hat | e lpeed | 5ol wse | Fe
Qmom-f- of %I}ne /¥ ;ooé 74: 744We/ #—/ /2 ﬁ: r{gb",;




What we ac’rua;lly need is Fhe dime interval over wihich
our ___Ao//way wolker 7[rav.¢/¢o/ R | 7Y bn| oF |chifadee,
We exQress sntecvals  as a  AfFerencs hetween | Fhe
ending volee and Fe :74/14;? valve . Tn fhi case,
15 He diflecerce betuien fhe dime you Stpped recocchng
(¢=75) and P Fine you sparted reccdkng (#:0)

wf!‘kﬂj ovt ”‘H\l ol-‘pfereﬁpe n é T Tok "711(4 c/«,:. rn f i
30 fﬂj 7l Lc ann oy:f-lﬁ 7%: v A So e 7/ vse o / e f'ﬂlt/'
‘I((:Om %A Qreek Q#LLGJL 7Z f s Cn"l 7% C/{pn}-e A

57[U‘Fr Creek /eiL'tL!f a/e/vln éfo-wa-:r)(uwgrcase) [osks
A;(e #lf A A ‘H\t Qj\ar\ao. in /H\t. difference Ld\vun

TAFS Makes our e%vt_?ﬁbn 1C; Jf«o/ ADL AZe #-3:

.
L e

How fo coleshate at 7 TH e ending & mins Ho Aty 2,
| L(A:'CA Amés A(e 7‘%/? $ £ - é -
/\/07‘2 7%: 1 vl:sm;o#s PE | lendl ':i,“ which mean f‘eioecﬁn /yJ
“final " and " snitial "
o TA's  Jdea Wﬁzs any Pine you see 0/;/#4 .{ome;%'y :
A‘£= é-ﬁ; Ar £r4.—ri
Aﬂ:l,;-i; A = A\c -A;



.WC Can_.-ﬁt\a”y Calc-a/ﬂte '#t _ffua, 01( (174 /a//m;)r

| WaMer_ 1 |
V - A d: 19 m 1&; = Ts
= At At e L-f -‘&b ] .Ej, - OS

V__:l"lm _"Iq"\ :

-

Ts-0s e |1 2 m/s é""/vo'["c{ thet the_on't of

measSure S /‘ﬂcIUJﬂa{u-

| Was our L\a] ]wuy walker +ravch‘n? ot 7 ks 'Hu entire Fime 7
| | ¥ /%ﬂ?l' Zo::é d7l %‘l /;\chrVa/ Aﬁllﬂeen 5-5 at\a/ 65 ptas
ATL é = |5]s) J ‘/A fer.ron Was on 7“1 /3 m mqu_
| Aé fj:: é 5. 741)020’00 was on Fe /3 m Mack
For Hhe entire Fime smtatict sntecval beween &5 and b5
/:’\C/Uﬂ're . ﬂa /er.mn was Acmzea/ on 7% /3 m mark.

ﬂ_ Cer%m'n/y Seemg /néc 741 /er.rm was /la?Z Moh'z‘lj
a'/' a// Oiun'/y ﬁ(l'/l 74Jne,. W}\a"' aires ,?

What we calewlated above (2 mfs) 45 Fo ivalbect average
j/ecJ over e | total time | in whick | obta vas| fecorcled
77:@ walkers ,.5fe¢a/ at any  Qgiven fine is not reﬁw'rw/
fo be He same as He average .§0eea/., TRt shoild be
ens el 1 Yoo — afte all, your average _,;qu -,Qm
one cf»[)r ,lo ano ther mh),r be 4o m'/ﬁr) bot T are
say  you Aren? ge 7%»74 e 574/ siyns arnd red /{j‘ifr=
at 60 mf-  cpht 7 Bt 7



50 we need /o c/d;n"[)‘/ ovr eiuaﬁam %: ;;mg/ : m wérJ.rJ',
#} _Somu%'clj a/o_ty ﬂerc [ines :

7Z€. averaje .Sfed 01[ an oJ'ec]L /5 % 747(4/ oé}f(ance

7‘(& v’e/ea/ a/rwo[(./ é’y ﬂ( a?m» vn # 0 ){1 74'/7\: fez wr'eﬂ/
/a %mvc/ %/(47( ax'.r}‘mcc.

.Z'_‘ mﬂfAema#c«/ 7‘[erm;; \/ & Gl*d'-’

ﬂVj r At -fohl

Dé'/efm:l‘)j #e /atf.fans .s/eea/ a7£ a /ﬂf?Z{GV/Qr m:ﬁmlz y)
‘/rme /5 a 61‘ /hore mm/veo/ 5#‘ // well ée w:er

7é Ufla[llﬂ(l‘n !/ we a¢ _f-me}xmj ___3/56 1:/;:'/

WQ uvlnb/rr/mo, earlier 7%-7‘ o/;-fa“e 18 | scalar ?u‘m;’z'f

[f“— e f) ,,(mce ::7[411“ Aoes  net

/nc/wlce a
allr(cf:om/ C’om/avnf.n?‘)

7 | hodld | Be ;f‘tm.ron-.l)/?.E A

C‘oncA Jt /;(“7(_ dn/ 07“:/ gval\ ,f, .'/7 Aqfta/ on &}Aﬂte
8 Q’Z{o 5 Ca/ar. Z;l- 74;75 mu/'/f’-b&;’fij or o[r'w‘a/rlgj SCa Ar
3:/4:\7!‘74'35 é), bf%er fc-:/ar '3uaml'/'e_< will a/wa;/f fc!v// 2
a fcn/ar ?uan/ ‘/)/ mmfrc ‘?ed‘éj /J‘ A Sca Ar zyanilré/

A,s /nteres 7‘!4} qna‘ JomeAmes usedo/ olfn(anoe and ;ozea’

arc; /7t weuld  be 3,999’ 7o Cons s %A Arrection (5)
fAmL Xa//my walber  moved  as kb/skg traveled.



AS fdlﬁlleal ear/;'gr) dr‘.{/eau as Q conce/o’L /5 C‘erifm;/)r

/o

..USC\(:J’_ %O us. we ll'Le 1(0 ;now 7[/<¢ odsmete, _nca&/f‘y

on .,.WCJ ctarg AQCAJJL | /L 7[0141/ aé'})&nce 1%1' %mﬂe/e/

over ifs  [ftehme 5 usefol rafermatvn, IEF yeu rua

ﬁr, eurc:‘.fe) YO\J Wan"' 7lo kecfa vp wiltk Your 7‘.,/./
0(!37[4462 7(r4v¢/¢g/, ,

Howcvef, ;7( wou/a/ d/.w [t u.rcﬁ/- 74 Ceﬂ'\fare wAere [%

: /er;on f/arl‘c_pl and w){cre }%7 W(!a/ y Jr\— aﬁfer

MrJS) @A‘f pss e /44911;' c}(anje /n /OSIr%iﬂ.
"["""“7 e il [chlbcluln P [T0 (Lond #ka we need Ao
J AW }%_ /gmn_'c /m’z‘fm at  Jh éej fam‘nj (fm‘/f-/ /q.ﬂi{in )
Cond af He end [Fae/ /o.rf%‘m), * see page W
| A?" f=¢s) fxtlﬂcmm wes af He 3m m-mé‘ (X; =3m)
At £=7s Fh pecsen s af A D m pack (X =9m)
Chaage in position = AX = Xe-%; = *im =730 = %6 m

LTZA" ﬁ”S USI 7467( % fer.s'an.} /05;7450 CLAA’Q.J by 6w~ [‘t\ )‘LA

.

/ﬂﬁr‘r‘n alrrccﬁ'.q 14;:“ O s fo 7's.

No’/ftt ﬁ\{nfl 7[45 Byaf\?[lr?l?‘ Aaj a G/f‘fcctz-'GmI/ COM/onc_n# o /1(
I} W‘a‘; we O‘// 5\ VCC#‘O(' 30‘:\4 74-;)/,
*Ve-dof %oan'h'-l-y — l\as a o“rcvh‘ma\ Cami;oncn‘]' n
additien to an amount "
dfre,c,‘}a‘on 1S J‘mPorf'an'l' an jS an fn+e3m|

Par+ o\c H\t’. %UAI\'}‘.']'?’



Yoo may have fohiced some H\;:\j Nfferent obout the woy
L wrote the variable for ,_(‘.karg& in_ posidron — 7t Aas
o half -acrow  above the [etder C A"_)Z’)_ TA3| 15| &
Nice  way fo let yeu kaow Fhat # is a  yechr,

__n\trt is o [Some.wl\a-l) shocter name far "d\anse n
P|5|.H°n = /./5' CA//CJ "olf}/a/acemen*. “
x C"\ar\je n Posi'f-l‘on = d{splaccmu\‘\' = A-)?::. X — X

T the exam,a/e 'a/rcaa/7 grven, e calevlated aX for Fe
entire 7 s f}v. Ferson was wa|k-‘13. /L/omn-,\rzrJ we  will
often be jnteceshed in on/y a ’aorﬁ‘on of  fle %-:‘p,

LQJ(; /paé a ﬂt /r'me jntecyal ﬁm Zeco  Fo Live seconds :
@f,’.-,:(D:'oJ X=.3m ) @f=5$)x=13m
AX for Lz0s 4+ 225  Hen is:
AX = Xg -%; =*Bm—"3m = *IOm

How about ffom 5 Fo 6 sewads ?
@ t=55 , X=13m ; @L=és  x=13m
AX = Xe =% = *Bm —*'Bm = O m

From & fo 75 7 B
@tz6bs , X=B8m 5 @L=Ts, Xz9m
AY = x‘- X =29 =B = Y m
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| Le")('fs foiGP W‘a# Wwe ')cwxo( WrH\ fesl(’ecf )4 '0-/‘"-’]0%““‘!66’5'-’

At from Os + Ts : A% = *6m
AL of O % 55 : AX = */Om
At A S h bs : As(h = Om Mo?lfcc any#u}:j Aef!,? o

At F 6 b Ts: AX ="%m

I case Yoo Acdn’} notice He combined  4X For  each of /A
Smaller  Fime /gem,d; é/Dm + Om + "/m> /s exactly
Mol gonle | ds | Hael ok | Ford | el entivk | Zirel pece oo “"6m)
Af %e very /6057‘[ s tndicates /Af Veetors

Can | be added ﬁje/%f o je% anoj%r Vector.

A‘{ fAu‘ /wh}z) we  can Fell Hhat A Hncd | anpl 0/}&{,“,,4‘,‘74 |
are .ﬁh\f,q.f but H\;», are c_erf‘am/y nolt ydentical
O/ﬂému [ a/) /S Scalar /Io c//ccléw/ Com onm?y and

Felk s e énjﬁ( ot e /ﬂa/% /nve/e«:/ éy an oécc/
c&?ﬂ/acemenf (AX) )5 a VecAr ﬂar_ a ﬂ/fec7/’0n4/
covﬂanen/j and Fells o He o bje cls change  in
| /po.xr?:bn._ | ‘_

5/‘4:: HisPapce | and J}ﬁﬁcemm?‘ are Srmitac ! and ;ﬂce/
5| e rafe [oF Tulhikhl ifence| 5 /neve_/wﬁ ¥ seems
reasonable 7 ez/cq‘ 74(»% ek | 75 | a4 | vechy 5um;4z77
related fo o/rB/Auemenﬁ.



(T T T[] n
Diy/ace;hm% Uk A")'(') 15, as we Secd eatler, an oéjec?‘f
_.(‘,Aarye_ " | ﬂo,s.r%m r aAo/ since /1t i a VCcAr* & //{1 .
d’frecr‘[m | o‘p /Atf cxatye /5 cludled,

The rabel of ol‘vg A /o;f//'an /s oalled yelocity (7).
Nete Kot F vees FHh same fether as  speed (V)
bt velocty (V) Ao K Aalf-actew abwe A
This is a hady way Fo dishngush befween sealar
ond | vector %uam[fes.

E;tr/i'er we 'F;unal 'H\a-',' ouf }m”way Wa’kufs 1[07[#*/
d:}’olﬁcemcn/‘ over He enbire  seven seconds  was *é m.

Ng, can msr‘ly ﬁ:\a’ ﬂ‘* fer_;.n.'r aYerve Ve/éc:yy _ 7@
Hhaf | Fine fotecval

V‘“‘.& —at 7s 86 /s

* 1;3 Vcczl.or Gvan #tres » H& 5{){1 ﬂ/—) /6 a )
 Convensen t way 1o idicate | diection | Tn Hx ,74“,’,(,':;
Ca,{f. J ”[ can m/y mean  wkich a/f}ec /1.0_-7 with respec 7‘

cr

Jb "ﬂwﬂ- Po_fr_f"rc num_étrr ’ or /Mose ﬂejoﬁ've nvmécf: _" iIN

/'/?wevef s in a Affereat | scepario : "/— codd mean
nerth /Sou'H\ , UP/Aown " /eﬂ/r-‘jld‘ A and _ so on...
T}\t.ft. fs ne Far'f-fcu lar Mlasen | ‘H‘\A+ 2,9, "UP“ kas 1"0

be the T+ alfr_er.h'onj so dont create any bad habts...



1%

A5 Amfea/ e_qr/('g/) %Xe,-_g; 1o jooa/ réafen 76, averq’e

Vt.’ocl_*7 740 ét /;I f‘a/r\re. 07[ VeAa'/l/ a7[ some

quﬁcy/ar /h!{nn){ 74;)15 _ aﬂkr q// . an aéj&c/

can :Aw =a’own) _s,‘puq/ u/OJ Cﬂanje g’r‘rec/:an Or E€ven
;len}pv(q n’é Ceme ;6 a ﬁé/a a(m;:tj a 74% 72’&7‘ éery
#C CASCJ We neea/ Some way 74 Jg/er)m}ne /A rgﬁcf/%

o(‘ an ojec!l at la /m—ﬁ‘c::ﬁf /;15/441( 14 74}’16.

) [_o;k éué af /’{t ﬂrq/a‘ en fg_fq_ ¥ — potice /A/ ;4(34
Qse %Af“ 0'/’.3'cu Ae .{tc/rh\.f op 744 ij,ﬂl: |

4 'G‘om zero Yo five  Seconds

efrom five +o Six secends
o from Sit o Seven seconds

LCJL-'S Qﬂa/y 2e¢ 2¢ero 7“9 ‘)(l'\rt Secondls J{‘r"s?[
| Af il:’ 05 x.=+3n ,J' A+ t':'—5 s x=/3 m
AX = X; X =%3m—3m = *l0m

-Pi = *1Om 4 Floa | +9 """/s
S55-0s Ss

So average ve/ocr'v’-y from O A 5, ;5 T2mk

TRet section of Hhe 9raph S5 finear , which Felle o
Yot He ratia of edieal ca(uye /Ax) Compared Fo
horizontal ¢ ange (at) Js conshat — in offe words,
e J’Af’e /5 conshant ’ which  means ,Hs5 /heaz, whed |

V«,

5 (.Ktc?[/y ko i s a/reuc’v shated ..

*IC? mf-‘uél a Fun aéou,* g[/(ll' éez}j o:‘rcv/tf J éu/ #‘-?‘
/"17[:( Co»\ﬁ.fe He jesve.. =



i
.fin;e ;AC Z—Qro 1lo ,(t"ve Sc<-nc/ /;\?Ceryq/ 07{ 744 jr-y:é Xy
Intar,  we can b somethiy with JF. [ frd He
Jﬂ:pc of 744/ rec/;‘m.

rese

S/Oﬁ e e fen

(4 L1}

{/nce “rise” s | e ange i verkeal axrs 5 and | Ix 03

”~ - » e
on Our  vertiece/ axss : rise = AX

_g‘nce. "ru,j " 5 C/éilye /A /{orf?-on/‘(l/ .ax_/_kl andl L i 5

on __eur  Aorizontal axs : rvn = at

Tk ﬂé‘re,' fﬁfﬂe 74; A jrafA /5 :

/e = [ryse | | | A%
e run Il st |
Zn fefe.rf[r}g /7 enoug b , ot Awé; <xa c/éf Vel )-
. . A
eﬁva['-on ‘lcr ﬂvcr_agc Ve/o c:/7 z %!, - E_'-ﬁ_

726 741::‘ /A/ fé j,.y,l /5 A'Aear o’uﬁh} #t /A/c_r;n/
')4;»‘\_ Zeéro 749 'ﬁ:'t ftcm/f /MEany //(AJ[ #4 f.uzc o)[‘

C(M}-e n X Wwes C‘O-A.ffqall oves %Af 745"( /e.nba/_
J;\ e!fcnce, #2 YC/OC!”(v (ﬂﬁ[e a.t[ cAuyc n X‘) a% ﬂmf
_jf‘ren.ﬁo/}\f - alvn'nj Hat teval s e faine as
7he Average Vc/ac_f77 over e entire jntecyal,

Mora{ O‘f( ‘Me .ﬁérv = /‘n.f/an?[ancovs Ve/ocr;[, ( \7:,,;) s 7%
5/0(: o/ %4. X vs f ‘7(704 a7 ...fom( 'él'me f
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W TR RS AP
.V:'m‘ -"‘—_f/ope of X vs ¢ .5"/‘ at Some éﬁne i‘

TL:s idea  works reauaﬂus of whether Hhe ampk of X v ¢
75 Jinear. T7#: beyond He ;c,ye of  these  (Iatoduchory)
notes, buf you Terim | | Yab enoVJA on a corve, /7
Appears b be /mequ and e | dime | sntecvil yov'// ;ée
;/oo/a‘r‘:j at  will  be rea//y small  TRe stope " .‘s{' At
“Yonear " fejm/ will be HKe nctananeous VeloerZy at
et peetic dime £ Mathematically, 1Y Jooks Je

Fhis : V;.M = lim AR T w&Js 115 along the lines

at—oe A't
O‘F lnj?[aM'/'aneaus Vc/oc:/V /5 fl(e ra‘fa o*f c}uv:,e n--X

over o time in hrm/ Hat s rea//7 fcat//\7 chse Fo zero |
bu+ no+ %w'}e Zero .

I-:\ C'ﬁ/CU/“S) )/oul rcfu -;o ‘H\A'{' as ‘H\l Acrt'va‘}'l'vc a\(‘
X with rasfuf 4o -HmeJ or OI’}{H;

]0 Sommari ze:

Ll 2 dx]| \
it = atng f‘z‘ "Jf‘ = slope of x vit of fim ¢

<}

?e\(:ﬂ We move Oﬂ) /e/s' ma‘-c Sore 7“:} Wanés 1(o\r ﬂ\.g
"#U .7Zw‘a Sections of ﬁ(ﬂ jrtyﬂA en ’Qaje 4.



F;-om five fo si'x Seconds | our A.//my walker Z‘:Ww}“
:‘/o Aaw. AQJ Ne c/anjc 10 po;,%‘on:
| @t=55 : x=13m
@ t=6s - x=z*I3m
That befnj the case, we should exfed A A Rdve cL
velocity of zeco during Fhat Fime interval,

*\/m.s-l' = Slope of X v ~l: ot time £

| _5‘!\6@_ Vs. é /s /rhealr :Com i'= 5s 4 £=és)§ Wwe Ano:w
%Aﬁfl /Ac av’cr‘ajc VE/Ocn(, c;’un'ry ﬂﬂ/ /}H[!/w/ f:‘ %e

5amg_ as #e l/\jyzanineouj Ve/ocn‘y ﬂl‘ A// /o/aff f;l&
1‘AA7I mkrv.a/ '

i lshoge| - f £y b bsbt =1

IS S pTtT A expected! [
A/OW /e:’s cl\ecl ﬂt /u/ .(ec);-n /f= ‘5 7{ é's 75)_
| ‘}/ame f‘aﬁ'ona/e as above 67{; //heu ;%rejj S0 ;

'-:'V:Mf:‘-;.S)OPC of X v t ot

shpe = L - 5 X -x  Ob=bs i x="BBa
| un ot ﬁ;"f. @ b:’.'?s : X= ltq‘m

= TR =
B *qm 3 - _,i&. s m/s

Ts~-6s ls

WCv’" fé,CAf G-// Q'f M.S on #C II.GY?Z /‘j!...
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Lot recep what weve found so o
 Fam bis A £S5 i8Rz om | Vg : t2efs
From =55  t2bs: a%=8m , Vuy= B s
From tobs to b2Ts: o= —Hm , Voy =74 m)s

ach

_ Sﬂce, \4 ='§Tx' > O bt of o.laebrm‘c manipu'uh'on Mmeans DX =‘-V“3'A'b

W leah use Hat Ao verr':{y our 74:1%‘3: above.
Frem €= @s Fo L= 5
L1 A V.,a,.-_at =*t2mfs:55 = tlom
From t= 55 4 t=bs.,
A—i':\-{\..,-m': = P |s
Feom t=6s + E= s
BX = Va0t 2 “Uopy |5 = <thm vV

vl

gm

As we did before, we_ Can fake tHhe vechr sum of Hase
o(ckf/acem;é fo tind Hhe Fotal/ clisplacement v He  fota/
fime  intercal.

| A?;,,_, = Tl0m| + Ba ¥ [ = Fhim| V| [Thi thdidd 3

with our earlier
resolt..

/\/o'/c #m" we can ANOT o Fhe same wn‘?( the average
v'eloct"'l es /r eaoA mfern/ L ){)u c.mll aofa’ A{f-m V/G 74
gef an}/ﬁa}\j _ﬁafa//; meanu'r\jﬁl- Yov cau\q a\rera3¢ erm
fo 321‘ anyﬁ({v meam'nj Ll * You could vse o werbkl-ecf
averaje_, bvt we acent 3a‘nj there ..
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OUI" 'Ad//wa)/ Wd/{C/‘ was  Nuce eﬂmfj/{ / 74‘@1/5/ a/
Constant  yeloc/Fres a/urmj eack of S weete '
Sechons of e jry/( on  page 4 bt He
Lol Wl Gind oFen e (Bny | o Ve | Ta fack fhe
3&,05 we  had  was overly  simplfed, ﬁccora/éy o
that jr.f‘, He  walbeci  veloerty Changed  from T2 mfs
fo @ wli of  FE 55 | e don? lsee| JZ on  Phe
jr-)o.[, bt # wa Aave faken Some #m for A

*/Vo)(e 7LA{ /7(' Vé/acnlt, O(anyc A‘V/uwa/ /47' 55
/VOT over a '/rme, interval of Sig |

Sﬂce we Cany USe  opur afeér,jra/?K 7[0 .5’1440{7 thl
Ve/"c"’{"? dayes over zl/}ne, well Aave 749 .. Come .;/o with
Iomg:f'/\-':y else. /ﬁ/@.@/’y You ve  Seen | o | | Fan it | by

Now  — ;[ [lo?é l){f‘ e:.req#mly a .fme// Car w:// « A?fjc
7[;0 Mmovnted on a swive/ on 7‘9’9 o€ -ﬁ{. car.

WQrC 901115 '/o 7[VI‘I\ ﬂe fn CAMl Dn jxre // a /ﬂvﬂ(
I.'n 5ome olfrec/cn QCross 744 4of q:\.o’ e:.__.fo‘me,

_ma‘j:c 143 recero/ :/_r Ve/ocr)% a?L Van'o.vs 74}-«!.5.

/)z-f /1071 f!‘// Mjlc of Couch = We Can can/y
0!0 %AU with a moﬁbn Sersor
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//ere? //e ajﬁé ‘é:‘m our n’)oA“on sensor ﬂf\Ce/t; lp/aceo/
“ fn‘fo a o,a %a faé/e g

f"me,f Ps 1112135 45‘ 5¢ |és |7s |8s

o |t 55 |#% |25 |+4 |-5 |-z |-35]-5 |
del'b v 'Zs mls | m/s ms | m/s mis | /s m/s m/s

/\/wlc //w[ we fave a s/ax/f‘nj velocitg  Hats pestive ().
We said eacler Hot * and = with reped Fo vedeos
indicate dicection | of ﬁav&/, and simce we /ur[e/ Fe
cart acress o | flosr] ;7| gheims | sute o lconclede | et
Hhe positve direction  Js away (lom vs. Takin, snto

ccovntd  Fhe [foter nfyq;é‘ve velocshes, Jes rmake a 7«//.-

Vt,leu"}ul vs bime
of fan cart

N

=lo



., | 2|
.729_34;!1[ /l(mj you my'(f notice 1x  Hat His (yra/w( of

V v t s /"neqf) which 13 A say Shat e
rate 01( C‘.Aryc of V ovr Time 15 congFan k| h/é,

Con  Find  Haf rafe uing  He AR A (j"f"(" 3

| L | rise
5/0/9& e :
' /E;/ le'f ﬂffl 07( V Vs, i} Fise = AV and run. :.:”Ai'
shpe = 2L = Ve Vi | o5ep T -2 mh
i 8s — s 8s

A S w B

50. /Ae average rafe of clave n /le cué rc/oa'/y
is "/.5__'2[5_") de [ n Livapds | 8 g bvied 5| ba

2

| /ltz-gnﬁn /'-5"‘% Jva':\tj every {ecano/-

Since this JM/A /5 A}:mf; we don? need /o Worry Foo
| mUcA about 71& a/f.?f;'nc/rbn Ae.fween //(t awrajc railé.
01(‘ cLlrye . /N P’e/acr;z? Versus /4 /“nﬂén'lhneous ﬁtfc of

Cl\qye ./'h Vé/acr}l?, bu'f We c-e_rﬁu;;/7 cbu/a/ "/'/ Noué.f
,,,,,, 'f/\t Same Wy %7[ /./ aﬂo/ with fo:r}‘;bn

#/h;#an%meou; rate of cAnjz. % rc/ou';f7-_-

Jim AY - dy
g Tak g

A\

caleslus



wﬂ-'luw, a 1[6rm )Cf ”fa/e of c/cnje ) Ye/u"{y_'_‘_ o
i colled ‘accelratvn.”  That _;.-}y/h/“e.f__ /Ar.y; a bt

T8 I A e e
= — OR. g

Lty = B,

[l TRV | dy

_am=ne_,¢zt_‘ F:SJDFQ O'FVYS": at—time—F

17 Seems rearonable for any__a(.}yé Ao velocity S
also Aave a direchon — a /oo.;,';éyg velfoc’ Py can

CAAnjc o be more /«:341« or  Jess /9,,,',4-,% for examole,
Vhedetoc ’ acceleration must abo be a vector guantily,

We. iRy g cart | s [ have | an |occeltrafiva | of
o = -5 f_“sj_S_ TAs is A very intubive way of
writing Jf  [and saying /7 : ';?fja/!'ve” 1.5 meters per
Sewnd  per second ] says exactly what ,# nwnf) L, bt
You’// often see ,¥ writfen Jr#erm#/y 3 |

/s m L Tl 1L [
S/—s's"s 5 T s*

ﬂn)‘ 'mcans y_ou'// u5'u¢//7 see f/(e acce/crn/'t“on b‘[,__ﬂuf'
 fon  cat 3;'vén as Q - 13 m/s"

* Be oble o mani‘:)§14+e units of measure  as T Jdid abovg;
'H\G will be o veryY f\and») skill for you...

2
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| Zef:’ /rmze_.fure we unolcfs/anal %Aé JC// mcamhj a/

acc_e/!ra;r'af\ = c::n.r.-‘aler 5Uaa/mm/f z am/ r 07[‘4
5/Gna’4ra/ coordinate /O/ane:

-v'v ! | ' @
0~ 2 |

I .\7_‘!‘5 Posi}-‘ve,
?I\\A q.:. 'S posihve
hen V15 qehhi T4
‘Ef‘H\lf ‘rl"om_ chﬂ Aj (‘9; J
Cﬁr“d s EMMMS) \j o
: ‘ Pos':'l'i‘(e'

—

Ir_‘\/ s ¢>.f.H-|'\re.J ond
Q, S n Q"”VC) +hen
V. I$ 3e+ ln.j closer
to zeco

Cs'eu_l s Amas“na)

is negative, and

yV
V§ is ‘gosd-m, Hhen
(o]

T is Q'H’it\j closer
2e _
L (5'“4 is Jumuua)

TE Vs nemshve, and
Q. is Negative, Hhen
V 75 gedtia Lacther

From Zefo

ijmaf 3 fncreu.ring__)

I\ 5’\“ {' J “ IF ad OL?)CC*’ s O.Cce‘&ra‘h‘nj In -H\c. Same aglfrcc;'l‘of'l”
Qs H’S B Vc‘ou'*'v) y l" IS fﬂcrcﬂlef\j n sfeeal, Ir /A. o\b)'cq?l..:
Vc.’.oc'"/“j and acceleration are M Wo.n;‘@ a/r'ﬂc?[z“uu_‘, Fhen

it s a’ecru.mj i speedl.
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ACCe/era#on a[oesn? ./)ec:.rmn'/)/ /mean 1%:7‘ S/er-o’ Aa_s

Cl\anﬁeal ;AotyA Grven 7Aal accelecaton 5 e

rate of 6‘447& rn Vc/0cr'7[7_, and 3:’veh that

velocity is a vector (/7 fas Airectron  embedoed s ,’7‘)
j7 seems reasonable for any c/w.je s Vc,/oc-’/'y
(even £ 0/1/)/ am'c}unje /A r'reci[fbn) 7o %ua/r{\v
as accelecation.  Tn  ofher WDroIS) an oéjcut can
accelerate éy,.,. cﬂanj /g direchon even /£ JF
~maintains  a  Constant speed  wihile 'o/of_:ey se...

A 9wd emm,o/c.h of iy ¥ an objgcﬁ ée:hj_\_ swung
arevnd /n  a  cCircular pe Hecn whil attached Fo
a er:'fy_ £ven '/AoujA Hhe objec? can  be '/é_c/o/ pralil
A Constan? {,aeeac /Y Js  Condin vally dnnj J/Ij |
 direchon 5 ,,Izé'n.y m a cicoler /Oﬂf‘/erﬂ This  Js
knouin ot | Uniteem  Cicvler Modson ﬂJCM)J which
will _be  covered ot a Jater claf... I

ZC‘H jﬂ éacé 74 ovr Ve/ou'/y ¥s, é:'mf, 3/‘.};/( 7Cr fAe mmgn/
NL No 1[8,_0/ earlitr 7«./ #e jr,ﬁf was /heaf/ maqm‘nj /n/:

[a;é 0/ c/-zyé m w/m%7 ﬂ?cce/emﬁ‘mJ was C’Oﬂ)’)sz'-?l
over that dime interval  We Lk lines right &

We know hw 7o do stuf€ with  Jines AT | [l
#fdﬂﬁ 5'/0/6} y"fn /'ercefil 3 mr%par};}f’ e;zce/er -



On ovr V

15
L

vs. L 5.'4/4) we Aave a nice [rme
fgymcmﬁ between (1{: s V=+7_M/s) and
(LL=35) y="5 "‘/s) 1 Tal smdZ c/a_cre;, you::’ /orobaé/f
uro'fe fhose  ag [0_, 7) and (9,'5). Stace t/e/acf}ly
/s ,czmﬁ,y af a constant rate (I Lonear, r{y(#f) . Hhen
~the dVeraje Vc/c:cf'/7 Ao I Be e  middle w/ac/%‘y-
That should b eary enough — el just wse Hut

U ‘/Arrtj you /earm.a/ . me 7“ class as "//e m,‘_dﬂo,,‘,/
i ﬂrm:z/a " or  Some /’Xzy a/ar:j FRose Jines |
I . BT X+ X +Y,
Mld?amf — (__7:__1.. : YLZ—Y )

{/rjlul/y mod fied 14} our /awf)o.re;J A Jooks Lk Hoi-
“ T LT Y |
— Midpwint = (éz AL v)

2
Apflyfnj #ﬂl with PP substito tron grves us:

Miopot = (5522, SL28) = (4, /)
Ne o’on{f '/ﬁ'ch Care aéwwl JA é'me farf‘ Ker*e) asrde 1¢cm

._.ﬂlaE:‘nj Sure 7%!7‘ Z2:=Ys 5 deed AAC’W, between
£=035 add 5535’) bu{' kf\OWI‘l\j Hat ‘H\e middle

~ Veleaty s *] wfs s Certainly vseful. Zn Fach,

we Can now Conc/u_a[?- 7‘A:.‘(:

Vw3=-!£;—\li T T il donsak
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.5_0 now we knqw IZAm’L Wwe can a/cfzermme an 0@'«?‘5
atcefgmh‘on 'r:‘om i+s Ve’ochL\/,_. ve. time 3MPA} ana/. )
l‘f %Aaf jr‘n/oA f_{ //ngqr (/71 pw'// Ae 7[;_1- 'H\:‘S Course))

we con oalso detecmine  1ts average Veloa'/y.

Lets Hact j);n/é/e: Consider an a@‘ecf /moving al a
Ve/o.c_r'}‘y 01[ 17 ”}/S, )é,f a 74'me /Oe_n’no/ of 5 s
We Aave some e%umlfén AT we covld  use:

. §

=A% A —
\Jmﬁ" at E— Ax—ij At

-

ﬁnée V /5 C9M14mf over /l(e Ss ét‘ne /oer:'aa/) we Anaw
Fhat Ty 15 N the eafice Lime. That plos e
€ Ziu.a fron  abore /euw/s A 7%).-

AT( =V'At "2 ™55 = F10 m
} ¢ CAQCL }/éuf' unr%x 01{, measuvre ¢

m | 5| . m-s |
5 T S T M

WG /ﬂée”ﬁr;/& /fouj& So /e#f 'lpw‘ /XJ on a jqu_/: |

"ﬁ 3 4 i v v t of l_o_M'H\l'fﬂ o
T NO"'ice anyH\fng 707
oy T -
l_
<, e { t . t —>

_ 1.t 2 3. 8 5 | §
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ﬂ%me 9}!‘_4/‘ — /po/; . aﬁan‘n oy

A’ VVVV

1
1]
A

L O
. §
\“‘t‘ NS

&

™
- -

]
P~
1
) |

{:lme C‘)

TA ‘éan of //( a rcc/a/‘y/e 3 55 | 7he Aejb‘ of  Hat
rech,ﬁlc is 12 mfs. [ike all reuérg/e; /75 area s
’.%f Lau /’m: Ae;l-f 5 s ° +2 m/S E 'O =

.r /71 7 £ w

A.S /7‘ /vms 0u¥' ﬁfe arca  between Fle yg/ac,-//v

Yeorve”  and  time axss  on a velocity vs. £ime

grafa/\ “fc,ofe;enﬁ' 7%: o/f.;gééccmenf _0/ /7(2 Djec% |

ofuf.f}f\ﬂ that fime interval  TE Fhe shaded area

is above fhe fime oaxs (* V) , 27 represents
pw:'%}'vé 9/,‘,75/44 ement | while area ée/oér ﬂe Z/‘mc

e,pre.cmf.r nejar‘vu d:ﬁpﬁcemw!,‘. W/\e#er %Ae Qrea
15 obove m;( below +he time ax’s, o F /5 refered

Yo | 6d | Tokd onder| e | ¢urve!

AX = area vader \re.loc{-}u, vs. time curye



;_ Ars Area  verder e corve " fAry 5 aree, buF ar

WC\’/G a/rearj? seen /A?- ’Wﬁ“/ Mf/d" /J‘n;l So srce about ‘
/cccfof)\j lfe,/o cr'/n7 con.rzén / 74} us, [ ets Con.r/‘aler /A-)[
Same | 06J ¢c,7L S/ﬂfﬁlﬁ ot | aF V = T m/; éu?‘ wz?%

Some. cef\sfanf acceleration:

The object starts at *2 wis
ond oceelecates 4o T 9.5 ms
over oo 5S¢ time Pen‘oo\

We can eas{fy Calculaﬂ'e He

oceeleration: '3. = A\
At

'\Zc Vi, *4Sel=*2 s
ti é; T Ss -@s
48 3 +75“/‘ = *[.Smr

Ca,cula}:‘nj #t acce/em Fron 15 pice and /cf/\a/o-f a/_efz‘rea/,
bot in fhis case, wed Lde fo hnow Hhe disp lace men
of Fhe object. Vet | Ricll| Be Pha| ocka |under | ZRe
Corve  from t:=28s A £=5¢ , bt this 3at a
Nice rec:émj le  [ike the previovs. eXam/Jé Hmm ...

_fza/ Lokks /nayée fiZe | a 74-7aezo.-c/ or a 7‘4':‘/1_7/@
 sfacked en 7‘0/9 of a rectagl.. Well, we know how
7/?) (mJ the area of a fec;anj/t) and  a %rzkry/e )5
Just  half of a recf‘ary/e} fo...



L TS R Aat ag it : .1'1

J;_ 9 & |
- : p =
a4 : - Attt —ear]
~< 6 \ -
? z - f&‘;;_-__-, - 5 h=25 & 1 1
¢ 2207/ A Note that this s the Taitem)
; 7 2 o .‘4 ,' A | N velouty dimes +he Lime interwal
443l 2l 3l 8! gl ¢ o C V. + At)
Lime (s)
_ﬂ& 'A‘;\ar\lﬁ"é' I's .Sf'm’:/e foo - % Nolice. F¥ we vsed

[\ 3 i bl‘ T 5 - (4.5 ms —*2 the l’\th’ ot +i
Tt 2—=F ( f%) _ trinngle [teelf [we

-_-_ —5-455-*'7-5'“/5 = *18.75 m " bl -Fo oot —-flr
Note fhat Zbh is actually A :C H:k
Lk i rec | fneo
ST N AAS ) T g et

;')C l')é' lfe/é“ci!'?@} Wwere cm:ﬂ.,«.f - 7IA¢ /'ec)[ar_aj/e F.ﬂf}t:
“ and 'H\é Au"sﬁ,acgmen‘l' due 710 its  acceleration — fﬂe
Friang/e pact : *18.75 m ﬂ#mﬁ Fhem Ajez‘ief? ,
we \,3e+ Jhis:  T1om + t1875S m = *28.75m

ﬁ,.,T}\n‘ll;.*,.{lr‘Ce and all, but e rea//c7 need a w&ay #o
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WQ l’\aol Q‘fﬁﬂd\, e$+abh'skeJ 'H\a'}' Vij T '2_% eaf/r'er) and
me,k on ’aaﬁg ZSJ we cJe termined Fhat , /0 cases

Y -V;*m
VCNJ_ L

w}lerc QCCC/CIG /Haﬂ /5 consfanfl, 2

ﬂnce #e a’/ope of opur -\7 vs 72 3,,/9‘ /s cen.fﬁnv‘_’

_and since :A/e of  vs t )5  acce /ea’nu‘r‘anJ ‘we caq
-fa'(é’)? __Con C./ujut 7%“ 7 3 /5 cm:f[an # Aere_ 77:ere [e;re.)
N /e%-; CJO Some CACCAI‘nj 2 B

| | 1
\7 _ AX e~ Vi ‘*V;
avg = AND avg = = So:
oY _ Y‘ +V; —f B is constant
At T | 12 |

lzéarrana_e" 'H\a;\' : AY :-_ -%_—- A": ’ (v: +VF) F‘F o s constunt

SU'BS-]-HUR h\(_alues from our SmPl\-.

AX = §- 55 ("2 + 1250
AX= 155 - *11.5 m
AX = +28.75 m

| Okay , 50 Now were reasonably cerfain that our earlier
o\t_‘splacgmen'} is correch which implre,r Hat our method
of '3e_++inj' Here 15 [ikewise Cm"reo‘[‘l* bt lels see f
We can clean ,7 vp a bit.. ' N

* Wt WOUIJ OLC'I‘ua.“y 'need ‘ILO "'CSJ‘ 'H\r‘s ra ’0+S Mmereg ff?zvafz':n.f}

but—trvst me whea T fell vou 115 correet — You will —do  plent
T inore ‘JLCS?L.S Soon,,, ¥ g ; d Y
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l’{;)/ S/écfc[ ouvr earA'er ‘jmyw( one  more ,4:.7.¢:
v

Vet \ ( o true "cketch Hus +-m.)
% f

e,
b

‘\m-/
at

5

t

WP, 0’66;0[&0/ #ﬂ‘; JIXC Qaréa un/e/ #e Curve lvas 7“/(:2
orea of #4 rcc)lmﬁk P/-aj)ll(c area of Fhe 74@?’@:

A% = A= Aot Al

BACL on f‘fﬁ-" ZZ) we Olc/vm:}m/ «/Af:c.-

ﬁwr?f‘ﬂ’t"j -H\q'}' \’)us+ a bit r we 32:":

Now we have this: A_)‘(. = -\Z"A‘b +-'2-_-At
i e (Eal s Ry

1ol Eubifide Hin” T 3 and gt Hhis:

AX = Viat + L 0at-at whih leads 4o bhis;

AX = Vi-at + L3 at
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[&% make sure that works too. We calevloted our

-

~accelecation back on page 28 and foond B = TLE mjst

L A_i & Vi A‘t =+ -%_- a A‘l‘-z Don ;L J[Brje 2 7[0,.,. 5};"&.
8 = *2meBs + S 5)" At hee —if oo

-l

AX= *{om + T|8.T5m OQ"@UL) youll be {rylhj..
AX = +28.75 m fo add *10m fo *375mMis

and 4hat doesat \work —
you cant odd Ferent units
| c)_‘F measure Fo cac | other

_ﬁ) %A"S area vnder e curve SEAL Seems Fo work , for
evr //;fpﬂ“, yOu Can r'en\emgcr ,’/ AA: }%r.—f

— -
AX = afea onder VvV vs + curye

In Cﬂ/Cv/us) _;'7[ /owé.f /,,éc #f‘:.—
sX = [V dt

I/,/ 0/0 Qa Ca/cu/us /aje at ﬂe uw/ - F yuu;e ,nofl reaa/«f_
'.'Ft;r.,"l'l\a*, feel free 4o @nore ...

Un on uncelated note . 7L _ah oéjech /s "%rnvc/‘ry? at

Qa .Ve/ocr'i‘v.f of T8 m/s and aCce/enah‘nj """ at

-3 rn/s"'J ...... what 7s its Jocation 7 Zn offer hWO’"’/S,
wLm. I.f %XC ol?)",ecv[ ? \Nl’\ﬁ" rs Jits Fé&f#on (X)?
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>I0u (ts Cl\nnje " Po,sd'un (AX_) --,,l /c//_,. you
noﬂ'f.’:j about where 1 started (X;) ner where

i+ ends vp (X_;) %v can see tThis i opur
Jatest equation. A = Vi-at + Laat® |
Since AT( =X =X , we can rewrite that ac:

X,F X = '—.Q.A-t +V A‘t ‘ G.I\d '_'H\en f‘earranje,:
Xp = g oat’ + V;'At +X;

* You would have to know either X; or X 4o
dereramine the other one...
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.3r-pb Crosses 1R bime axis. TRAix
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 Approach _#3:
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i¥ constan?
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L] | 3s

EVC{7 H"@ so far s P fy  use ol | o | Baei | & g4 seledl |
)/A)/;ft; s A )l' #e.ic /oe;/é)/ ﬁx;éooé RU?«oIJ /VC /, ,-n
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(81 _Ltr one is  posi ve | whan ;yaad)



36
Weve falled a ot about objects moving focizontally
(/:e. a/o-:j an x-axr}) /n oae dimension | se A
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behind Hat 7z [fefF ac an open G vertson for [fater x
Pt Pocire| | fut conBromation Bk I deduie i oy
IS easy enij/; |
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Nice fo fe,';l jamc#riqj mere zuqn;[f'/a;éireJ /.8, some
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is  Vehety raneméer) gl Hhen Com pare He changes
b wddaeilide | oF Fh | e intevale | bt %4 AR oird e
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pur ek,oec:lnﬁbn: : We Sawn eon oor /aa:f;ézn vi  Fyme

jrq,al\ Bl | R Bok | shted  at. AT m | and Lol A
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e nfﬁqyé‘ue Veloci'Fres

k Note Aot frs o regurment Ko down o be
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Jown ward o’un‘fij 6\(“\1 _secanof
* 9= 9.8 "“/5?' The constant  known as "o s s7self a
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o X
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