i 1?\%0(:\\)6((5“/ Speiad Rdativihy 1)

= Recall . Einileing Theowy oF Gravily fakes fhe
C\SS\)MVHM ‘ﬂ\&* ﬁ\Q \.“L\\J.L\a“\"bnf\a( ’?\‘Q\A 'lg %'\Qem
%\Q&u chﬁe bilin ) Varwa

A o movc\\u\a N4 ny\ﬁ.tf\

\ SP&\&.{\{M@ ()Q\WQYM\\ fRy

\D\,' O Sym«&;\ N y WOW -
3 Jelined on s‘:m&*\‘\k\e,
x =000, g e |
he Lw\\m\\w\\& %.1.3(;&\ , @ SyM\Q\N\ mw&&%
mabeix af each % Thy Jetermmel Hhe J\HQ,,WL"Q{
o\s = aw L,\QV\C(%%\/\

0 =2 &,

* Gwen a curve X(§) on sp&w\@\«{s the ‘X‘“@W

- Frtad = R

S\V;LQ ' A
R el f

51
> 83 = 3 \)’%nxii? dg x




| | @
Asgvup\\\V\@t ds = CdT  whet dt i dhe

Proply: HM d\a\/\%e (0%\\\% MMB -Xov Gn QBSQV\)QV
tvwﬁ.v&h\us @ 0

oy ) s Hetevt AR ceeonds J[X s &‘tx el
By Jtah\\“d c)gzcc\’\” N wb =t ) X cxv\a d¢ have

oy o} medewt D s\m\&% Tine have Aix -m'& \M@L\.

_ (Hiselkt) o O
Assorplisn @ + pPaths o el ov wdical \wg\\«

= %ﬁsAesiLS o% 3 Ave the xv&.v&%&k\ (scc\L\f'\Q

A&wmﬁ{m@; Nom-vv\\\@*\'v\‘s *&VQ\:«N Qv e \\\&V'O\U\\Q@U\ﬁc‘
‘37 QBV\V\QL'IX(‘\QU\ "‘\)V % Q\‘OV\U(X "““V"(Q*%{“ PCLN'\Q, &(D,\qu;\

AN
AS&\)\\&P‘\(Q\/\ 0‘\ &Pu\q\ RQ\CA \\)\&\( y 3 QL %30\3&\
bevcx\\{cx\‘e S\/&&Q\M }é S\;L\A \\\Lﬁ
-\ _
%ii - [o‘;? = N34

QU vy wheve . W&\z“\\iﬂ [ "W{Xf ’

X T LOVQW\& RVO\U\\_Q K b'/:i—“’\ww’y\“/“\l\ -X‘\«&M@ &‘0 v SX

“~




o Q how do 3, frang e undew a c,\\m\ﬁﬂ

ok wovelinalel g ‘g U&\
Ang [_Q\— C(‘s\ \(;e o Cury® n SPQ\&\N/‘Q . IV\
x- (vac\gt xi(s\ v X C,@) 'Spaatt\\&\_&

a
N

-medts W = e L)

\Ne w&ﬁ

X\’*%HX ¥ E\‘g 3 ‘ % 9 ¢)§

Q \J[ Sﬂx\rtﬂ\ Yo NQ\LQ
_°~l".§ _ 3 f’°<‘f2>
W X X Vo 8




&)
B Tom SPO\\Q*{\'\M W\C\»i\'&b\cg ° PN UEQ-\‘] ) W L.
ASSUN R iqsmﬁ\i\c o Y-d \Mamvuw ﬁ
E\;Q\,\M w\/\§t\/\ Caw \se C.O\)Q.VGA \Oc.a\\y w‘\*
Qwvo\w;qf\? c/\/\q»*? ) R CWV"\‘(
Qv R QMQO\‘Y\/\ Ow *kxk (NQ.V\Q@1

1( N \/X\ Smﬁ\«)‘\-\ \ 0\&*\),
T St \mvtute

T}\Q \MQ\\I.\L Cés’.\s %\\JQV\) XD
*VG\M %v M Y Yy




&
. TQ\\(\QV\\ gjbc\\Q We'd | Lf Q \\m\%&\\\ |

Ceder do o cueve ()t \N X= 3‘% y
makes WO Sewle | How ¢ ey, Q\\\ W R \)SQ \\3&(' %c
w1y 3\ Ng\,{\\\q&w" Q\n\dlwc Kk DV\C% HM VL

FSEERN G Jenle scalar In

Thew  deviv. SR q\oMs ¢
RGOSR dubiad

LQ* “"6 25:‘ :mq‘%\R =~ *\\Q %V\ “; \N\M*\QV\ M

'A: ) {
Wt“ \g\\ - — RN 8 “the fn d wv[\\w \4
s
l‘\QV\ Q\)WQ \\ X l\\b \\\ Wl .
¥ SLL L3t )
@u\\ = i WXL\\X (U = -
S-S}

BX < U '
-~ &.{Q\)ﬂ\kﬂv“ﬁ(ﬂ\ = iﬁ\&k% N 68\6"(




Dﬁ_’%ﬂ_v@ The ‘\QV\%Q,VC\ \)e&w v cwve Q8 “\k

. : . . :L é _ - X 8

AW*
Whev R .1 a\éo\ _ *
X 29, =
6X\ \Qa
This \kv\\‘e\ hal (Fie) AR
& An Qq\mll\wi o
9 . A 2 < (eadh ¢t b

| X' ox oWt )
st g we dhe Avantihvmation lawn ¥w \m%v&
We  Hhak o 2&%0 yf‘sa@;&i Qs the 75\,%00&
bats  dav thae wLo\v\odeY Lpork TTW\* ot
of P

Thw - TVW\\Y wWoQ ve ko R o\ é\wéu?é?v;\ Y
\ ~ Py
ceh s b X ar2o Ve bA sy She
N o= LA sy thet S
COY) = fpaht o RN
| - () l \)\l \/L N\ W W N \
X\ =g, 0 b L

%L | 'N
|

%
A = B .\%‘13 ;ﬁ X%‘ ‘% = } \%g\ c\’;
3 %,




2 Specae Reuwnly - Asson Q=1 = didg i)

W X - &bwcx\»\'ake\_ E-(g.) “\\ Wk Asiym®
Ly 1
(A v OL\ dﬂ'l C\X‘\ - “‘Abﬂ“\l X d@(‘\l* ._ \Aka)
%\\xu +\\e f;\\@\ \C W \MQ*QVQ *‘\U\ XD“ C/t

£ W SQLM\C\Q \ S =Y Pm?ev Jmu w\ aQL\

> prope Lm0 Q\\QV\%Q ™ Qewuc% &)v shievuel
\Lv&\)&v&(v\% CLS) 8 . -

N XJ‘{“Q”Y*@Y*“*&351 C\g

|

Oig_”li Q \Ie,b\VbV‘XtO\ia%(i X AL
O timehibe b <X yX> <0
O hghtlite F <x,x> =0 — 2
® spaetify ¢ <x)>\> >Q

A LSV ‘Ml:j'\%w\ ’

o
':\)"“)V\C". \ll\}e

Jhe




ASX\W&S\M W A\\ 'pavjr\g\w IVVAS \M\‘\L\ YQ%@.A <
W -’v\ve X%mvc)\\»\‘(x\ﬂ

s

P\QC\KQ\AL PAA +he Wov | Q W 0{ Q Yﬂb\(\h(

= 7°&Lf5—; i e lhe

X
AS\\)N\A\\M @ W\Q \QV\D\Q,\A* \)Q&kbv %b \\%\/\\L m\/g
i L\%M\\&, \ng "oy “km\;e W . (\mec\

-~ ’e ‘. 0&
’, 2N >Q/“ V . P \ / "
T L
Q \B'g! 33

A »\‘ VQU*QV&
We. mvx oie e 0N rane % A \“'Aei: %ﬁ“"g““&d‘ b"/j&\

\V\ TW\ ‘N\\'V\ \DQ\V\’\\& \\k ”\"\:Q S\DQ\Q P-\S “\'\'\\Q_ Qo&e,w!
X = XS -\ s TR X BEX

Un&u 1“&\\& \AU\,’X &\C(L‘s 0\4 We lan \W\QVQVQ:\
dsy = | XY ¢ A ‘ \
&b\\\)\m&




A SSUMB TIHU \3) - X
A SSURS b}
X tmels 0 ds () = cdT i the peoyev S

Fiwe L\\Q\%Q pt*NQtV\ w&v\*& P~—B\B\ Od\cx
P sﬁﬁx\ Qg MQ&S\WQA \3\/ o\)&{\wq\r Nm\)\v\\(

&m“r\tx \m\mu*( vedve Xy Tey it
oeys (8 sadisdirt X ()2 K| xO=0
den X6 = X‘L% =
AT = W T o] d = st

Neter 1T )S = &g ng,\w%*\& parim. o ) | hev

do= Ix)as D Ix\=l
[ie, ds sagkiidy & oot M do~d )

o which coge we o\ X the RN} 0\ \xSQvugV

B sedlded




X s\_m\e,\\b ' ag(x\ W H\Q \QV\%“\ " @
MQ*W\ b“‘ W\ voc) Qal HQ&\\WQCS BY g\)i{\/\)@v
MAVIRY  tw O Ivamt 1w W PQ 61O P\
MLW C& TAMR ‘\ﬂ‘M‘(’ , E%.) " pvtwgvouuc}

%° =y = &Sbg 9 mxxx 4&%33 s
oo deb nehvic aiving Eueideay \eugthe,

o Proporty o Tla¥ Space s O can |'J\M¥LH
Vectovg ‘\\V\ T‘,W\ w—ﬁx\ﬁ TE‘W\ b% :
T P moowd( %

N y | V3
& X,-: %&‘\)p “> Xy - O\Laxi\%
\weu\mi \M\XA fame WN?\MJ& oﬁ C)\;"PY\UQQ\ \ﬂ{
art tad M e \\»\VO\V\X\O\&(\{)M '
J Yow Con \0\@\»“% Tgm \uﬁ}\l\ " \B‘g

X:D\LS”;\ —> X =0 s:}\o;w)Q Ox
: X2y % Bl \Y\W\

Debind - KTy, TN =36 « £ =T




O |
" 22 '~
L_S_L_\: ‘- Zex% ) GX‘X T an 0-K bagl

< @%v ‘ &§X°>: %15(3; S
{ Seoony =
<@§i‘ ) §X‘>
wi 3g e woflTE)

EXCU‘\E\Q : \~C\ %i‘x - L‘\ Om\

et
-\\v\i\\ Wt CQ\\\\\\&
\ 3\5(1\@\\‘1 .

| 2 !
Q: V\)\/\Q‘\ v e H/\,.Q O*L\QV 0~N QM\M@Q )QV\A {/\ow
SN "vL\t\/ \re\a\vc\ *\) X - \DOL'A\V\-Q{@S ’(




Ans: Lot X be vedor Xza"o%o +Q\c%(.‘

dnee MQ:\Y{\. Q\;U‘(\N‘I\Q\;Q *\M(Q\MP We 6av AUA({\‘

(bwpwwxl \m‘u/\ \PS W %L\e Vpaie:

* o0

e S
N X = Oax"* !

—

5
dX® 3 >

o _ \ - 9 S

[t X be hnkibey und legth
XX = ()| \\ﬂ -t s oL

S X lies on wmt \\7 pev hola, N |
Let X be SPQ\Q\\L\O\ undd \Q\A%\*(A
{Xy Xy = - ttax" = \\

=>X \\.ﬁg oW \)v;xl( \\7’PQV\)0\Q1




Thug ".S\Y Ko, Xy > =0 3<X0)X07;§ | <X'\5X\> = A
-+ o\ [Ct |
:.<XO)X ‘> =l K ('.toyxa) D\ ?X&X\‘\ = &. Q_tﬂxcx ‘kt'tnxl\
= (Tt ) et > % e vedlection
o X, wm lme x=ted

\LQ Wwe  ONNuMe Xh Jt'\}‘f\ﬁ\‘\\v( 3\3%§\\(U? c\\\rQL‘*!‘oq
QV\C)« {X))X\% VQSL*\.\)Q\Y QTCQ\\,“Q& ) "\‘\AQV\
) X,Q

MG) QQV\M\ %i\ ‘&D V\t‘,%S w}ww) 't\r&we J:\\H&
Q) USY '\’Y‘&\:\S ‘w ML\\O"\‘

® Cantsh %a\ Lo e w avied
i \wﬁ sequ . ot tvm»l%j

X X ) '
| / X° . N\ g
(A
N
éx\ // > x
"y - \\ ///E‘\\\ TR T IV
NU S TRV (Y W X.

N2 SVQ\& \;w e ‘ecﬂ




\2)

Nok® © coth’e <~ Siah*e = |

> ct:im)‘\e \ X = S Q ey b0 \m\'\
ST T RTIODA

V\ypﬁv‘on\u ‘ ng M‘\a\iov\ \\g\ [
QQ\) b O X ‘\\WVQX \ /. @ln«@}\m\ﬁﬁx:xl

AN

bg_')(_“\“ﬁ\f@ . >
| //\ \ X
2 - 0 ¢ 7 N
X, = Csh GQX“+ QA an‘

TS
X, = Swh ® xn*“?“)“%x‘

%\'\»e\ Q\:& p oS BVIQ\&‘\Q& y "\‘M\Q Dv{§\\9&3 QlN,
Peawes | -4 <8 <A, ~

Nobe (@Y X ARV O I BN AU &om\p\ﬁ\o
4 by an on. Yeame. LY e ther X,
Pos - '*U&Q c\\ﬁc\@& ) “v\\QV\ Yo u N &Mﬂ\:\g’&e \\\
\)wq\m\‘(‘ £y Lama Q(MX‘B \m\\« X\ KJ%&.'SQQ&‘Q

Aeshed.
@ AN \)Q\}'\M NI \DQ \ow\b\ek@& *'\) N -tv(um

QXLQEJV \\%\,\5(\(‘(:0 \)Qk}m\f\x\u\o\t‘ih Gee L ‘\D
NN -




@ For ony X ) | X} #0 y Yoo tow ded e ~

‘\'\/\Q M*\‘\w%()v\o& ?V\\SQ\:\{QV\ on 1V X .

pﬂ)\ = <X3\/>
" o X G

N Ketd ir_si%vx Xvw« \p&‘\v\\,

Uging, Thi | you  ton dedme the Gramm=
Schrdt procsts anstrect aw 0-N
\DG\S‘\& " \‘RL\ 'YrM\M'“ Qhy + \W\éM\q tuc&eﬁ
VA - \\%\}\\ e vedtor?.




oY)

W X EQ(“JX\\ &‘o\)vc\\»(d\ﬁ\ NETRS PR O\“BH\QV
o-n Yvane Jor sach X, = G 2 4 g\{,\\\gcjé\ |
X

XD
whg A
FURAY Ix!

X, St 5)—0
Le. ) Jrvm&\a\ﬁ ‘\&\@SQ \)e\}bvﬁ '¥\> Q&b\/\ Ps‘\v\*
3 S\m&t*\M Q\\~\va\u\o&l‘w w o 3al &QQ(Q‘\(MII)
QV\A Uhoos© 5()(\ })(\1& 9 \33 The \Mvcx \BQS.i(

'\m,\m\ fov o wew K‘Mvoi\ Ry&ﬁot\ G("ﬁ(\\
S SPQ\L'\\M (AN %\\smﬁ‘. \Ne V\QQC)\

-~ 4
o = 5
XQ . //y// 7
N Ny
/ v
L) A g A%, + b X,
X 7 L xAE) 0 X )Y
/ Ve /\\
Ay, The dedineg the
s b?“&i\x v

' Cyttew,




. Y
Q\Q‘“\H > &%0 =Ko N 5)—2] > X, FiP and
+\\v5 “ - Y) s ecaure EXMXX 0\
aw  QO-N h&m oj\ Q&b\f\ \Dw& 04 S\WUL\W/Q-
R How 1§ fhe GOXY) wovds Syttea
reladed b e (X°, %) (vovd) X\ZS*QM?

Angy X 1 L g0 x'2
Sx“ RS UREANS URPY §
=3 mnvc\‘& NOWE SO ym‘d g
%v'j\'l = Uw\\g =% S\V\\(\Q
éx éx“ 3x!
M \M)(\ 2
3& > S\V\\\ Q &XQ t _ 0&3(\
> 'X 2 ,\(XQUUQ)AQ \-X SW\‘(\QX
&X°
+(X° sw\\«\%* X\ml«\g\éx\

. 7(,0 [ \_RQ(\Q &‘“\/\\(\9 /X
& < |7
x‘} | kg ko || 5




: - A 17
T\NQMU\ . T\\Q PDS&'\\\;‘Q\\{ GV\QW\QCS} \ *(M@ U
@v"&v\\ Q& \ \WM\) \QU\QQ ul Lovﬂwk% *VQU(’{OVU‘Q{!OUF

v QLR \o\/ x-L®% where LY
e \>\/ |

0 X" EVURY \\9 30
pé \: L&@\{f\\ Q UQ\ % }‘
x o S\v\\{g) le\g X
'Qw D <O LA, | |
YOO COnD =S =l D

L\x va\ t ‘\\ra\xc \B v NGA l‘w(‘ Fv Qfev KJQQ *\LQ
; X
Qﬁ\v&\v\QjW \xo\\\ P

LQ.) \I\)\ O\\ @ ‘:./l ‘

7

Note® = L(ey' = L) = [who ko]
-Sinh © \m\\Q




®)

Nolt @ we caw vewvife W tavie of Y
VR m\“&f o the T-lvame ar ohterved iu
the % - Yvane \3\} wvx*\w%%ﬁe at o n
b v T AR (g v W}

4 -XK%\~ *xmg)\

va\u\uéei P(f;} P&v&‘m‘i\\\r\‘%% Jr\\e SLD\(\)QS

S i{‘,\ - CM/&% - NG xXG) =§\MX\9
e Iy ol ORI

) C)X C\X\ _

v o
o s dX“ Q,CXJQ - C = \QWMQ

kO
|~tann® =Sech ® tv\;&,\\g > SV \__‘ CLY—

S RV e N )

)




= LWQ\*\\‘C TVC\\\S%\W\O&‘\OM

\Y/
XQ \- \ - /< r;(b
= (V- Ni- (V/Q"
X} V/e i\

\!l~v/(, \f———\ Vo | L

%\\»QQ Ljrmvx& \N\\QVQ ‘r\\e \xﬁv XV(UM/Q
QNS \M\\'\/\ \JQX V NN T \)V\\BMM& MQWQ,

e, 1= (& - ‘-‘ik%\ NG

\\M - — -5y aa(e)
") AR \{ = \&LQL\ '&KL
| N v
= \_(\EL/\\, = | T \é\ v 0 K(,




| . , | . 20,
® EQLQ\{B'\Q\CL'\“\W\\ AV\ o\)SQ\I'\)OU X\r\)&Q& \\V\ “\QU

\m\swwé\ Ivane ngy u‘i Gv*{%iW\ Movel
Q\DV\% A CQuyy 'x‘ =0 \')(f :‘S ‘ \4\\§ \\O‘%(v\oi.

bt helw £, and tL @ given \0\/
et t |

C\v
e~ ) F S - \dy < et
oty tt,
Cm\b\\)(‘ﬁ_‘? i’ va?g\, S‘\N\Q % Q\\Bvl)\\\l((l:\‘? *(W*"
GG veR for  an obsevver Pxed G dvame

%_\1 S\/M\Q\\‘Vj , N ohsevuar hxed ow %°-

(mvc\ 0~}€(Y Q%QX O\Qwvé\(w’ %Q J(\AQ Q\\M\%Q
WS T - wovdnal®?




B * S“ O'\A\;\“k AR (,\LS (f\' t t\{:: b ‘\'\& # \‘Y\/\{ @
C/\\G.\\%Q Ve ()\) CRYVRK ‘?\XQQQ \\,\ &QOV&\\/\&—&A ‘0 QA‘U\) LeW
O ov\A P{?\ 3 )( 16 g s JCL\DQLD\\)QQ X, M\wmkx

o\ \)V\\ :E er\,( L‘\QV’/ )
q(x zgx i/ | /

Bt }g-mwgg) TR S QMSS 3&6\\ 9\
> ot r«%w&\@ T o ©
o o { = U;;\\— T ~Foh® s l‘~Q\ t

\= \%\L < - e tie&&\‘g

(]

) Mw\'v\% c/\m\q appr y vun g\m\\/




Conclude ! [ = \_Q/_:Y L Gy
thag AL = m\“ at ¢« At

Mw\v\o\ 0\\&%\:\:@/& Cavyy L\QL\LQ H\aj &N
% HOVUR S\M» oty &mvcx b&((&

Twiw P&voc)mg '. Avx\j o bsryugy that woves Qo
rebuens ol age legs thaw Riyed ohsevus.

Q: \Ex?\aiv\ e o S‘f‘Hl}\Q\\/\/ ¢

How&\wbv\b Shows  L(6) LQ@\ LQ®"\9\

ond e 4y thow that b the X - \vqu«e
MUY &Y md\\ vel v oreladwe 4o - Fran< | and

’f\‘\ﬁ 'X QVC&M MY Ve Uu\‘“k Ve DQ\IY[ v VQ\

totke bLaveed fvame *‘«\QV\ e 3 \owme\

\)Q\\»L\’ky *mu&gbu wattow law ol 8\(.

ll

V+ \
E'RY
QL-

—
-




23R

Lorentt Cundrac o (F1P)
\ X //
\ "o '\, x*

N\
N\

AN
N
AN

A metr ik W the bareed Jrame hat Vo *:aD
QV\A‘ P\ S* | Xﬁ a-a):(\ ) P‘ = &&Xb ) ><I \\k’Q
spare o vedtor W the \:mne‘ ok Tramd,

That X = Si“V\%aio s Uath 6 i\ > P =K‘&5\\\@3®\®\

2E) - B LX) = (S8 ,Wh O}
5 S Jenale  Hhe \Q\;\%’\‘\’\ o Ml chik
N He&;wec) W ‘r\m ?g-%&h(, LvW&s§vvec\\,
Ta R -XVN\P\Q) the \QV\%\\(\ L‘i \M\\\ he




220

C\f\OW%Q ™ 'X‘%DQV& dLvugg Hw &;M a\
mealored ab the Same Ly x° Thoty
L}_ » h-a |
wheve b = g om0 Q= %~ ool
o ke puat Poon the X°-tnovdh ax(
ab the Hme X = e § . But X°-axt
W }ﬂmov&& 8§ |
XY = 5 (wh® y sih ) |
o K(E) =S wand st D
§ = Yanh®
o = §suh® = Tauho mh

>
2 [ = b0 = usho - Faho sie
\\Nwimi rody Appean _ UQ&(\Q _ gw\\(\lg ) \nk\,\e _(}3&1\1@ ;\

{w“tvd& od \)y a
NI = sedh® = \i\"{l’-\v,

C
S LT L




. The \DMWX obSRWVOL  MeasuuR{ & onih bav ¥\xé\$
VR Lramg od\‘ E<0 as X =1 T\l\ﬁ
Uw\mmu\ g\)iw\xov Ceel an Nm\;;m& GJXVQQQM\\I g
QV\A Mot ot bav oC\ ‘f;tb Qs '\;q(\»a\_ ‘H O\

Bt D= b= (b cumhg- (b-a) and
%“0@ \S {'\\e }-LMA ij 6:%(@%,0\“\\ @\

Where §=dah® o T gt P have Sawe X"»mov&\l)\
T\w\ o = o -@M e Q < \m\\% SQL\A\—@

A

Ceeh - TTE o




@
a No\i For an mvo\mvﬁ Rerlo waqﬂa

L\wm\"\% @ whvadibn pva t)v N 1

Xu

/

Xy

Vs N

o

4

Ulq)

X

O‘Qx *\)X = X = Vec}h)r O&Dv\ﬂ Nbvwl VQCB\

ov &\\\&Y‘ :

O\éa"x*\)x\l. = X\ QX[L X \Mv* %}
“)}\\xg <Q§x +\)Xﬁ)><\‘> t<)<\/)<’>

a <X D> = KX

2 D
&\L = <XNax> - “P‘”’BX\& \\
{ARAD




2F
wacj §\“ v A W\VV\W&& v‘oé) mﬁx \;Q W\QG\S\WQ%J
ol Ar\\\x\i M\éa\r W \TS Mﬁ %mm

“})\MY\ W J\'\N V\A‘WM %‘V(X\NQ \NL\{M
\

\‘q’ ‘W%N Soll e Q‘\\_@i—”‘i:x\\

) ww\m You ~¥a§\;\’\\
0 Sw\«\\(m(/x3 Whan MW ‘\sx
% A ,

< fine W\Mivfﬁd by S oohcorver fow
o chdk oy OJM\& Xo |




