| ?&\Bsics 8.01 2004

:\Ne\cow\e '
web upL: web.wmik. eclu/8.01/wwu)/*’:cg\\oé\~

,Ge\w{‘a,( IV\‘FD‘(‘VML—“%OV\
Lec,'\’u veg - 9K
Acl*«\ [Exawns /\-\O\Meuoor\t ' pe'\‘e\‘ £ {sae\(

Coovae Mawnager: Mavia % WW&
¥ ol office: V4-352 Seé\‘ OW C+c

‘\€K‘\t '\iw\le\rst‘\' :>1cs (l ecJ \foo -\-I\I‘QEJWIQM

. 5“:03 Quide * . C\asswa e cRalaies
‘ %os%q Qa\ﬁuo\r %@C[’ G oJ(%

‘ LQC.\"U\If’s S MwWE (o-\| a6- |00
- (2
Recibedions: MW 25 Sedions  a/uk
| TR
| Howewsov k /&OI%%CS
- Mastering PRysies
; S\o'\lch‘w:% Séehions
| - New _';V\;t voctov '5 /T)ey\{ WNSS 'tO A

: Néﬁ'@k UG ?Q@ics O-ﬂ\icc.

Add Dae
—D‘(‘OP EAQ




Slass Ruizzes :

W\ajkeuﬁ
Ql: F ock-\ T Oct-12
. F Oct-29 T Nov-1
Q3 : + Nov-I9 ) T Nov - 30
Final Exeawn = dec 3 Rvs

No \)c{\cA cuse —» 1eN0

G\MA ‘w\ck&

Q\)\ S 360/0
Finel 367%
Howewoor b o
R ec’\S(:iY\OV\ 10 %

N‘qs‘\efuh? ?&«s(fs 9 %

LCLLO kao\f
No '&:'L‘W\OJ \a\oow}o\r‘gi
p)

Le <‘:‘>u Ve ae\m)v\sh‘cb}v W0




-4
TRQW: ave q_f)fJ\f'OKiMaf_tﬂ 00 9"040\743 ‘/‘a‘fin
&.01 «owe\ oV L)V‘Oaé %Ped{'\rum o-? sl?.’”_s qfnd

elfoe\n'evxce.

Pkg‘ SICS ¢ 'Téeve ave 3&40\0[5 u.;Qo Qave Seew
QSSLV\b\CA.Ll v P s (Ccs ,:\(‘eVIOUS‘ . TKCVC ave
O+QQYS Wwho aveée | + 5% o-p At(éamced
P\acc\mevd' n 8- Olb.

Matl _/Cwlcu(us: CGJCUI% S an essevJ‘"aJ *I{oo( Q\r
+C,CL(Q\(V\6 \Q siCS — we woill V{’cv(‘t— Sl()u)/B/ 1>U+
nexease 'As use V‘QPNUX Man ﬁur( a Ve
advamce d flaQeJ g.o( 0 T w?u not  take
ad vantage of 48uf in Laivness 4o otRevs buT

will ‘\\l‘\}f cmé racrcﬁ Loﬁof aoo, ave /eavn(ng n 18-0)

. Al%e\wq
* Twy ovsow\e"’
§

'Mus+ ave ‘fee ‘CLO\'((("-& cJ' 3.:0\/ Qma—ev{'(tos

- Vectovs
- G}t wait G BoU[18-03
- Iv\'kméoc,"(wk lec‘kove W 8.0\

Q?_\‘\' ong - |
8.0l Move cf{aﬂ CV\&"V\ or+i0w / Ca/lculus) Vcd‘bv_s

])e\m& F-0\ +0 AIND T Texm. /Issue og W\a)a'(s\f CQD{CQ




-5
COW\W\'\‘\'W\QVJ\'
TQ«\'S wil\ vxo'\’ LQ a couvvse 'R)Y' memovi%(ruj

a \0* 0&2 '¢0¢MQ‘C($/ Q+C.
T will ‘\‘v\% +y "k_qre 00 c«'oou'l' (onterb_".s)

laws of vnec‘aqucs — as well

ideas, qvxé He
as some  of +Re ‘thov*avd’ vinciples of s(6S,
Yoo will  be \PcZoivcé 5‘0 QH‘:/% ‘)‘K'esree?‘
H+o  PROBLEMS.

| = 3 Hes ked‘vves

— 2 Hvs Recl'jrzd“iom

~ 7 Hns How e Loovk (’\»Avafqg()
12 Hns/ wk .

I't o \mqt:e H)m‘s /eve(- 0’(?- covnm'ﬂ( m{\/d‘ ZOU
ml\\ [eavwn  eo lo‘l‘ o-(-) ]:e«.d:.ics omd Kczve no
teo o\o\t pas Sy v\% .

Reci{‘a){'ions wi [ Qe‘ oV (A Qlo{n 7"5( OL/fMS‘
" F compldt

QV\J exr."cdhlh some s(cs nb"f com el
couenJ n lcchbve. 7‘{7 ave imloo\r’{'qvor ! 1(
Eimf_s- will a/(so Aa avai{agle. S(‘zeJ\)/e w.’“
be cumooncul Iazfe\r.

¥ Lbbk) éeq'\ée "o Suo'A‘CR \rec'\‘\‘a!riOV\S:
. Musf Rave Pewnission of new 'MSJWUCJ\‘OY

« Most no‘\‘l?m& U P Office .




?%!f f LS I=5a
A oV ~(‘0c£ec1 w‘JrK ovVY S"‘U(:l OP Fa S1CS

Lo Jre\f Ve X two ‘fcvms owd Wil av'vm a&oﬁ

%@e ace\C€\Jem€v1,TLS of SUCQ\ BC\le"]‘(ECC (an]LS aS

Gal((eoy%) COPQ\(\MC\Js‘ Neu)‘hm { MQ\(WC(( cu’\cl

Einzten mﬁcse uoork qmong owle\{vs -covms ‘/@p
O

Co\)vula‘hovx 0-‘3 ouV v‘fse.vd v\cle\rafqm{img O'P

,‘fV\e Q\ sic«/ wovlé.
I

\Me (oe ‘N N 4.0l ooy S‘Pué\a o-P y;a\ag(cs

wi](e\ The SU‘OG‘QC{ O‘@ w\ecQ\amcs - 'fae 57L00{

OQ W\O'\‘\'OV\ QV\J ivLs causes . A V\c«fuw@/ S_FQ%'IQV’}

‘boiwf' SMee eVeV‘xédq exfev(ewce offevs wan
eloum\o\es o# vnf(e\ m'ch fs\r‘mc'\ fes —— OoVve SO

,’f«a.V\ cLV\cé o‘WmW ave op ,OQK&(s,

We. uai(l lr\“\rocluce "V\f’ lqvx vaqge 0'(3 }DQKN'CS:
~ measuve ment onits /s*fqv\éiqnfs

- cadeulat ional HeeRnigues /calcu/os
- \leck\(‘ a\ %e\orc\ 7

\k}e s{’q‘r’)f (o cleve{o A a ‘qv\ vage -Cov
| desc‘vi\; i ‘251\0*[01/\/ , ( (j 8 J
'4\(\ lcléfup 'aa\rlf(c\e MOV LA c«.b\% A 3_\(/\4(%9\"’ [ih<
) W\o{‘(om N vo(cme, %
- P«“(m\@o((c *mo'\‘ion /Eq”[s‘/'{c.s

= C‘\V‘cula\r \3«*9\ W\O‘Hor\/




OLV\Q

u | s{ows dowsn o ¢ Ravges {0 e

_\'«1 velo;@tom SQ be‘éweew

(-5h

Tal (0\\} 5‘*{() uotu {Qe '710 Cov\stc!rY ‘W\Q Vﬁla+\oﬂﬁaf)

.i)e'hoct w\O‘\‘tOV\ a.V\J 'f«f *Foxfcfs 1‘@& cN€ < wa

qssOCkc} cl W 1L€\ ’{' (L\Q\Q\(\Q\M‘(' ¥ H‘ ‘c’ sla i{S
Q()C\Lrec}mm OP

S W\O*\OV\ —"‘W\f\(‘e [ ql 1(]5 awn QSSOQ\CJ QI ‘QNCG’

‘che qY\(J mo7l¢om IS
cov\lﬂqmee} wm Netatons e [ews of motiow.

.. ﬂkbxcs 1S aWwW  exXpeX W\tviﬂaj s¢ience . \L)e w{[( see
."Qe .vd-{v Aween Aeo av\g( fwmey\f E‘\m\{\
- Q\ ’Mc«f JIQ\ OV‘a mu:J‘ uH

.-OAL ‘(\v\(\cwjxt 0]

3\“00 /\(I Q{

Se\(vc}‘oms O-P Faex\omem n f(ze

F@Ks ccad world .

 ~ will Ay o LeacR oU along Wt wm olleaqu
Row o q\'(;(k}i(gg lese | czws' '/'o i v&c Qﬂ/ea

‘ blews
‘E:XCQJ uves ‘fe.q.—f— 6

{ULV\
C(—e\).e‘o 3'('€YY\C\_}Q VO ‘QW\ '50‘Uu’\
P‘ 510 sel U Y)\roblems an }

,CQ\K\(\t& o\ﬁ 5o(u+|on5 e’\ig(ciev(fné cmcl qc‘curcﬂffza

.7IOU (Ol\/l see some of 1€, ‘oemﬂt cmc( < mme
j ~€S§C K

<(Cs L»(QV\ oJ € Qo«o ‘f
ftefqﬁ‘é\ fs o%} m c@cw\(cs Q\re au escv (oe W

QM c\j et(
Meuqlm\s qus o% W\F‘ho




t%C.\c(SS(caJ W\echmics I~b
In the tody of mecevmics we shaVl  concern

%g‘oo\(se‘ves with e v\r\b—\ibv\ of ou ml \cj(‘{c(e. 7£.'s
fNY\O‘\‘iDV\ (s dechi\oeJ B} 3iviv\¢3 l)(s Posn‘;-on as
Fcu R)v\o‘h'ow of time

IE $‘=e<-\'c(c FD§1{‘(OH +time => evewl
| ?051\‘1'0\'\ = Vc‘Oc\\‘xé)—————“—% qccﬁ‘fva)(‘.'on

P
|

| Tdeal Rukical

- c[assicaj ralxlcs cnnte.rft
- Ftﬁ\r\\'\ike 0 XA/M) sige

-  asSS

'ﬂ\eqsouw\{\\ks 0{3 osi{{oﬂ , ‘e-‘me cmtl masS

:mrue\a desceihe 1fis  idead chssica Pm.-c/e

— e )

(Vt{aw& ra-\}ﬂc(es, KQV( CQMJ,(, sru'w ——-Ig,nmre.

Posi\‘iom :
I—? U ibqfsﬁc.\e ynove s Q(onc& Q) -
covve —>» |- Coo‘rtli\/w*f
socface —  2- coo‘(’é( hoo(‘es |
vdome —2 3- coovdihd{"es

I
1t
by
\\

| Gmw‘ﬂ d(’SCY‘; +( o\ n€7\);\[65 @) COOrJ(“O‘zle
" _

i

Sas*om w'\‘\‘ﬁ aw vov\.ié‘ :

- Qikcl \cecem\(\ce poi\l\'\'/ 0¥ g
~ o et of axes ox A.NQ('\*O\&S
“'\V\&}k\{oc}(iw@ oW\ Jza\oe\\iv\ta (8] FMV\'\’ \!‘&\5\\\/& ‘{D Orig]m*@l@




1
\
|
!
|

- sim‘a‘es*' sr?lew\

‘Rec* ang v ‘qv‘ Coov&l nque.s

" easies‘\' +o

; ‘ \\6% \Qco("\ es\ ow\,

L " T P
‘1'/ L e /'/ P
- P = ) p
L - el L Wt p
o - ’J - '
¢ —F1
o
. L
g L
e
o
. e
A L~ //
/ 1 X
/ o /

V\'SUGJ ' <




¢ §1[>Q\<v;'cwe Coo*(:l(na)‘fs

i /
i /
: radial distance .
' latitude angle
P
\\\
i e
| longitude angle

1 X

g - Sk V\eecl 3*humlotv‘s +o SFQCiC\zj Co

N
)

I S c\.\'sjfomce feom  oviqin “‘0 Po)r\’f P(‘(,Q/k?)

—» ang/ie ‘)e'}\«)ee\r\ linﬁ fRnoo _0{03 (% “CDLI'S)
(? av\“{x‘ 'ime oP. (fd‘i"’uclcaf\’-' W/A-\Q)

6 — qw%c " JL&-,:Iame meSUV‘CJ {‘rom - an(ls

‘ ftelw{'ec‘ +o owa,i'h)tle ]

\(‘s(me ) 3= eyt %2
;: \(‘Sv{f\t? sw B | +<mﬁ?= ixﬁna" /%
= X tan €=

v,
L

-8

efelg |
‘, - Nice sLP:LQW\ -(-:xf mo‘\‘iom on SI;ZN'CJ Jyvtace




Cwlinér(ml Coorc\‘m«)fes

V4
A
B
< \\ / T
— N e
e A
N ™ \\\ e -
A N L
J
e A ‘
|+ I height
\\\\\ -
_________________ ____‘..” \\
1 b -
. \f ,/'/ " y
R M/ ~— -
S

W o

longitude angle = 6

X —» Jgsjﬂwxce fom ¢ \‘mérical anlis +o

t = Qeiagﬂ' o.Love ‘fgekkgcv(’eomfa/i lolame

5 —> aw}(le n X‘}T‘lame meqSUVQCl From
2
X= Yconb (2: 33*—
= XY 3m B Fam & = t(;§/1
1o 2 2 - 2

-9

Poin+ -P

X~@A1S




[-10

's :
Space
' 3- cl\me\r\s: oku( o‘as«vai‘(ow

Euc\i deaw Qifae‘(‘i mmll’s
e SUW 0% Qwﬁcs M P(qme A= IZDO

lime -
i

l

- /
lime 13 als:so‘oJYf .

e \r:x[e at u)Q\iCQ +ime clqgses IS }ncle'omJev#

| ot rosi-‘w'ow qv\i iﬂ(‘-lipt’ﬂ(lélv\i— ve’oc({-g.

E\Lc\ixlem GCOW\{\T‘% Q\ass(ca\ oN New“om'am
| + .

1

| Pe-a\sl' <S
1 Absoluyte Tiwe

Tsaac Nemﬁw (1642~ 1727)

; — * Pancipia md\'\'e\ema){‘ica (Ib?'l)

-Fo\( V\-eax\nk 200 yvs these faws s“ood anchal/

s[ A% a loqsis ‘CO\( sq‘cvd)‘l?-‘m /c«.‘m{n

’ ERQ r) 3((«1 UOO\(“J. % MLF 87

. 76clm§ Fege laws ave s‘l‘-'l‘ e csseﬂ‘iw(
eQie

ingv s of en%ineev(wg/(b%gics.

L> ~haws of Mo+(om

- lh\ivdsal Gvav rkc& Oy




!
!
|

* | -1
SRovTeomings -

We kv\o»g +@af {Re Pos‘*u'«}fs of Srch -Time
aX € \r\o\’ ouxcﬂx& hue .

* [ 0t Acus ssin by e sun ave c/eﬂeO‘GJ
?j mk }55 }ir\z aw D F 180,

— sow" b qY\?
’C‘oc((s YNovin a* Ruja VelociL& ('\)’NCB _c_):‘f ue{cp\
ave N ou \ravi+au+i0nal feld keef, +ime o @
d\ﬂ?w«.w{' rajt Covnr«\ftcl to]er\ ¢ locks <t \reg".

—> Time  Dilodiow

W
Lo Newhcon stvs QT Jo ees

- Black Holes ' Evew I\(a + 'S '!'YGLP,OQJ

i
o
1
[

:%Nelo TReovy * cial Relak ivi A.Eins"e'\"\/
A R o v ] P

—E‘}Q«&s oN e veyx sw\au gmc <<
—'P\a‘k an UV\AQ,\‘Q aUP wo\e n ‘}ee loqsi(,

meclamics  we will s*‘wén&.

¢ ERQ—‘N\Q\&&QV Pa"(:\:'C\QS ~ §‘0‘(—" Jis'\'qmces p ’hmes }'\r.uc,
i é@u«y\.ﬁlum mpcacw\ics.




Units of N\eqsuvc\m{v\k -2,

L.xav\c?e\ metey
Time second Iv\*wn tovw( &a#(m ot um'n[;

Mas S ki\ox\mm ‘s (1971) base units
Le W\ 'goo't
T\'Vv:§ second batish

\Mei%Qc\' ’aooné
MasS \u 3 (éemeé u\r\i\')

Lﬁm%t: Q IO Ple = Bquetoy A/is“cw\cc_l (1’1?9&)
O\mckmax 3‘\‘«»«\&«“(‘4 ‘;\ai(‘\hom -in tllUW\ qu (Im} lon

l at 1Re  Int Buveau of \N{\}E{S ax\‘i Measuves (fan:
*('\ \so‘&‘ore o \QYlk Jfbv

wavelewn 0 ase\” l +

lc\(oO ,650,763 T5 Ky -86 Y\ ¢ $+av~4q\(4

(lﬂ%53 LQV\?;fR 0{1 PaJtO\ +AaVe(lecl lo @,w’ In O Vqcuum

N 0o {ime ln’}f‘(\/al of ’/2 ‘i 1 ’4-§$? secom/s.
d= <t
cl\'s*aw\ce, J L,L“hme
‘s\oeetle? Iu&&“‘

= 299792458 X 10 s [Exacly defined ]
Eins“eih's /‘Reov C= Cows‘(’a\f\* vmkes le:\se +0 Q.x nls Vajb(e
Lvag’m == &efemtls on  unit of +ime ,




| %J((Zs
.! Faatont OQ’-A-*"V“’“'] ananv (19%7)

“‘”“‘Q““A”X Al CbM

/Y 0\ Ffvo‘\“ov\

i
= ad

‘“’VJ"“O“ profon ()

?[«m

Kmaoumn  amancicat
elupbhand
E Lecon

-l1AoV

ab
QAXI10 WM

-1
10 wn

,D-l':u

~]0 S
sx10''s

-23
~/0 S

~ /0 'S

N
S K10

-3\
9+ 10




1-13
Tiwe
;’ l N
60 X.b0 X4

\'ivxau"
o

OC aQ rneawn so(q\r qu.

—-v\on \/e\méf r)ffC\Se since "faew IS A \/a\/‘iO‘iow

C!UC ecwjvexs rojtd‘ﬁow, d‘(-
(wmés' 'l‘{Jes, aiy, 7&&(&(5)

| Rresewnt! AHomic S‘\‘mclavé
| 1secon& = 9,193, 630,770 wibections of @ cesiom ol
Co-133 =%Ceslum cJ‘ovn(C clock |~ /oNS

AC(UVCL(\% ~ /0 = 1s in 300,0()0 a‘Y‘S.

Mass :

‘ S’huv\:\w(é A e intlev o{'— {a‘/‘mum u\lcl.um q/{/to}
aj’ WM (Pa/\(s)

= 'kg 31@(1‘}/ z JeEum‘l:ON

A""O w\ \Q S"‘thlct\( (I,

= Nowne 07"

- ?oss.u'k n {‘we
4 fac

;Q . Hydv o Keaston ofoms
}“Stmzam:‘/cﬁy lq:%(: nomtx\(‘ Low(& “kc‘orcser?('—l-b}.




[-14
Rel oJ‘ive Mass Measureme V\)l S
| - Nu c\ecw meacj‘(ov\s

(mdD
AD\C' ("A‘OW\\ = l;\{ (/-hlom]c Mass Z(n[‘lls)

1 - O*Q\vf YAsSSeS cawn be \mec\sum(! r(e/cdlive 7[0»

Cco(k)on Ve\ra% Ia\(‘e ciscl& )

1 lu v [-66054 x 10—37 k}

:bev‘\\l eA Uwn i'(S

3

Volome = L ()

3 3

Density =M . Mass - ML (k ) W
0 3

g V  Volume

velocalr} = gg%i?\ LT Gmfs)

Time




=15

CQ\qvxqmq u\(\\”\s
0 U

- ESSQY\& CJ %k)\“ €q Ul eJ -‘; < {\,(m e sics YDLS.
~ " Sham - LAM)JLCOMN:/.)Z«MV o Z i ‘6 r

S = ‘BOkm/gq
= ? wm|s
Kvow : (R = 3600 S
= 8%~
3600 %
Als o jocom = | km
I = lkm
1000w

- K 3600 Lbw
{000 wmr
= 80x 1000 wjs = 2w
3600

'1LY\H'S O\ou& sawme vu‘es as a{cgqlmrqic vaviables

Qv\é\ A4\ w\‘oe( S

wevs of Tem: (10min>




mmems}ona[ Anq\t%'sis I-1b

G Dimensions  vefex “"o 1 P of um"s [m,L, 7]
vi Ut(etl +o tl-escrf\lgt Q R S\CCL‘ Yocess

£1 = beginwners 1 ‘tucu(a\( nsc-eul '/“b
‘h‘ea} (ENS 10N us+ ‘Qe all o‘f ey vave ables

(Zoam{*ikes> n "'eea Qa\QU(oJ’cOW
[1:3 clbwmsiov\s

s= A~ T
M %m [

SCQQW\C -Po\r UL)O\([QW\ oo_t' He{a)‘ﬁonsatos
CLV\A b«stg Jelaev\clu\ce’& in /:JMCS

:Ro\es'
= In aw o we on add ov
SU‘D'\V‘OLC'—Q' avx" :"165 thCQ\ gaue k
~—Re v\z-ﬁes ony eqce\ mc_{e c@ an 7ac«,/nL7

mUS* Q‘a\ve fﬁe same Jmens}om.

e same tl{men.S/o n




1-11

' Exqﬂp\e

Is +(i<s eg. Cov\(‘ec‘k:
2
Vo= U 4+ _‘_a'l?

7 * - qcce{wa)('iow
Final  Bnikial

[___\ H ' ( _L_]V‘j N

- Dimensions Qavat CQ\ec(& -S-:\( covx.s'llqn'k suc£

{ —
as /9\' n , .{_‘l'c .




i‘&dtw‘e - S'am(o(e ?wc(u‘[ovw N I-18
\Ne\cd’ cbes toc\moé JeFevc( on . 5
% —mMassS
- le [ j
aV( x K %
eckon §
w X ‘* r "
Assume  IF cld m 3
| t ALAN\!V\SIQV\LC cons a\r\'("
PNn Fe out unds
= [ ) [ ]
é-.%; No Jmu\saovxsj JOQS no+ Cl\Df)eaL‘(
- WHE o L -3t
=1l ] 7]
= 23 :
O= Wttt EZWDLI'V\} Qlimensiong l)o'f& S(JCS
O = X
vy%o(ve f 2= -4 w= A x =0

7= ¢ £ (o)
L ‘} L cannd  detevmine now

AT (see laJ('u')






