Mo_t_lfo.”n m S‘ﬁ ‘might Lime

- At I8 the Stvo[y od’ cause ond e_do(fec‘t‘ o{
M otiom ad’ bacieS . They oxe bwroow(ly two
Catcgom‘es iv which ~mechanics can be divided

e

(@) Kimematics -~ It i3 the \S'fudy o{ the. ed’(fec{' ozf
motiomn ( Iike ve locf‘cy ,acceleystion, etfc,)
withoot {-akmf imto accoomt the cauvse
Zfob' that motion.

(B Dynamics :— It is the Sft)dé/ of the cavse due to which
a bodﬁ & Moving . The cc\use,.'masze_ an
exter nal zo’&“e ¢ W loveue. appl red. -

4

Mation, —

Wwhem ..mr.\;.._objec't Ckcoxgez its po.Sitfoaq with Te‘g/gect o Some.
otherc object with pussige of time ,them that object™ /3 Saidk
te be im motiom. o
_® Motiom id a._Combimedh job’o}oeﬂd(y o («f the O(Uectaw( the
. _obsewvesc
¢ Motiom La,._palway\s yelakive _The Scome éody can be
at west 0¥ movimg 1 the observex chw\jez,
e No ofzj ect im the_ Univexse 13 at absslute weSt o im
ahsolute motiom
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| Dimg’n&_”on . 4.

The dimension of & Space (3 the minimum Mumbex o f.
‘mdependent imfoymation meeded to accw ratel
S)oeci'(f(y Q'hg ot within 1t . The motion o({ am obj'ecf
Cav be. clawijfed &Ccovdi’noq to ou'mehs;‘o"r; ag(»/ollows =~

Ome dimensionak motion :

The bodg I8 vedtricted to move ima shrugkb lime
. Exao_np_lg, = Acar ’moUmg O a. .&'hmfgk{- Yodd. .

~~~~~ ® The bodarwlé . ;fv«s.e;w To-move Im Space.
9 E':XOC)'Y\IO le 3 »I‘Td>3 /| ffh. .,_J"Y] f’l\ e S k »
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Motion im One UimenSion

An ome dimensional motion ,the body I8 conStyained.
'f:fO'Ynove M GLS‘h’at'g‘\f lime. aond Can om/y CA&O\?Q -
1tS direction of motiom opposite to its origimal

d}_"zrec,ﬁ'om o{ voTtion.
ble. A ball ‘\ml!m(? on the ?YOO’)\OL

T e i P 5,

! |3

SQWY\G, BQS IC .?QF(LW C_‘tfeXf;. O\f Mo Tl,Ll,'O n

— e n -~ The posS 1 o o ck}c)o Int i '(:/\e_ eX }OZ?e;..—
-3Sjem o J its .accuyate [ocation JIom pre=chosen
...m.fO“COQeWe'hce_ jpo mt-called. O‘O’i'g’j’n e n

totul lem 3.% Q‘(f the actual path “covered. im

—trvavellin, —J Yom s imitial to f nal. position . At
a_ Scalax AN ti-t(y.

- Lusplacement :—. Q/’S,blqccmemtwf& the .ssAo‘.aré-e«;& .
- distonce betweem the _imitial conde a?i'hal. pcsition oéﬁ
—a body . At s aweetsE quantity.
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1

Distance coveed = ADB(axc l'efhg th) =78
Limeasc :D"s]olqcemevwf AR

Ac = 0A SMmEy

2. AB = AC :“"5"'”@/1

,Avekrag e S jo.e ed, .—

,,,____“‘A\/e)rage, S ,oeeo\.\ Of GL,._‘__.[aa?rtl'CIc overc*;kwcertqin‘ﬁ:m&*
imterval is deapsfmeol. ........ od the yatio o(f totod disteonce -
o é’ path tyavelled. to the time imtesval _ .

V> = ot distioe covered
time. taken.

M iy as c.alahn____q_‘uﬂ ok by R
- Ingtanfuncous Speed

At s dt‘.’/J :Lme& a3 ’ffxe, i it o
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wWhen the corsrdered. time. l’mLeWcL_L a{o}o’b’oad\t_%‘g@o |
Speed. =4S
AN g

- Amstanteneous S[oeec(_ = livy A4S
DS—>p oF

el e T A

e ———— -

1 A\zg.“_m? e Ve locf-»t‘(y .

The avevage velocity o(f o fporticle over « Ceytoun
time interval i3 defimed ad the yutro of met
dMSplacement /1o the Hivael MFerial,

.................... V> = /5? - ?—-ﬁ—)
...................... AVl -b{ — Tt

The divection. of aVverage Velocity i3 the divection

..og the met displacement Efo?r the. time intervalLitis
calcvlated. .
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to tme ie. velocity at con ImStent,
It (8 the vatio of displacement to an inf imitesimally
Small, imterval od’ tme

V> = 58
L%

<ND> = RN A?
bt—=0 ot

The df’b‘ecﬁo’h o4 imstantaneous veloc at 60\?
imstoot (3 'L'a?\'géhffaL to the path ot that

" imStan
vl ¢s”

4

ti'me , the motiom |8 u:m‘/o.z“’m

>

3 " ComStant Slo;oe """""""""" “

- a body travels omequal distance. in equal.

~interval o?flﬁmc ,the motion '8 om omi form. -
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eloaty Vs Time Svaph

The awea. umder the cusve oma velocity vs time graph
dive Us the change im poSition oF displacernent in
that time imterval.

- ConStant- \/eloc:'(:y ,
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QléplaceMeh‘t coveved. = j . oV,
|

Acce leyation i3 the wate. o(f d\aa\(?e o(/ ve OCH’,}/ f
am ofU‘eC‘L‘ joe: OnIt trne

]

J\\/exa(yc Accelevatr on_

A\/ﬁmge. accelewhon = Ckao\?e In \/eloc.li‘(y

time taken— — ,

\\\\\\\\\\\\\\ <a> = A&V - RSNz

......... 3’5 3 qvedo?; qucodmtd ﬂlrs clmechmq i3 &/ways
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Mstentomeous Acce Ierc_affbfh, .

3(: 1% the. yote OJ ckw\ge s \/eloc\’fy ata_ podiiculas
MStoat Ofﬁ"h'\e ; At '8 g{\/eh 63 the S'Obc, 0({ the
Jccmgew\‘c to the v-t jmph at that imstood- to—h‘-me,

\ A - o

‘ a = lim NV - JdV \

- jevk .i’The,.‘aRreq OUnder aztt.-.-? e foh gives.c ha:ven\

| V(iloCI{‘ﬁ :
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Position—time (r-t] graph

“Slope = 4% - velocity.
it f:(y

\celocity = tme, ((v-t] q¥aph
: SIOPC =gV = accelevation
rH' .
A'zrecL = . f‘h velt ~d|sp [acement-.

Acceleretion —time, (a~t) 5 yafoh.

*Slhpe. 1=lga L Jlen(R

Yo U'm'fo *m _accelexated. mo frm; aJ,Oh _a
S‘f?'b'ala;\t' lime , we have SJ:'YY\P!Q equaf iory thatvrelates

.A..J,(,w: mrhan- VGlocHgy (ai— t=o) .
—A_= accelewation(constant)
vV o= UD'M’L Valocuty (af'ﬁ'me,fj

S = dusplacement
o= {mal coovchimate
= imitiall oxdimate
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O =8 = t+1gt*
=y

V= P28 = U ?q[mc)

| Df'sp]acc’mc‘h'l i nth Second.

Am object P with mitial velocity el comstard
alceleyatiom a Undergoes CLDLS}O[QCGMGY\'C‘. Sw im N Setory
o Sy | im (=) sec . The dusplacement i mth Sec

con be codculated. ke Hhig .

] ) D:S,plqcafm&wﬁ m hsec. i&§
________ Sn=Un +lan> - __(1). )
2.
,Dfs;ola,cc-meht ..... i (n=l)sec 13

Sno) = U(m-l) tLab-)" __ (3
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D»’s)o{mcmeﬁc i nh Sec

S'h-th = S’)\“ S*)‘\~]
= Un) U +Lom® La(n-)*
— u(%-—(%ﬂj) r\-iﬁx( 73;(%%)?‘) -

= W + a < ')ﬂl—ﬂ’\l'l" 23\“1)
2

wafo . -
L e _— e . —

- 4
\/

_ tor Obd'ects MO VUi vew,#icd.,ll(y Mneddc ,ﬂwc:.,-Su}(faCe -

000 eawtth ,The onl force actmg on ity f\%&mwemt(‘?kif
(”mg) e .“H\e,iaravﬂ:aﬁo%& pbull of the eaSith-The

. clxcce leyation -clue +o g’b’w{ L-y{ 4=g} had, ‘L(f /xed. v lve
IyreSpective. od’ the moss o / e o (?/ ek

A=9-3ms2 (inST oyMkS) _ _

C’Q h=ut ﬂ»,&ﬁﬁz
(V1) v uxp 29k
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NQTCZ Sg an C)Qjeo{’ I8 'H'\'b’ow“r\ U}owaﬁzo( 'é'}\eg/:g
7 eplacec. 5(7" "g i above three eqyotion,

(1) Time taken to veath maximbm heig b
A= WU - {/;zhf
7 Vg
U'\) MaXxiyn UmnA }\e(?k‘r reaChedl 6& the, ()od&:
)'\’m ax = .Qi_,
i
C I IU when a. bocl? BN d?fo[o}oeo(, aﬁyeﬂ&, f’a”ovn Hhe fo/o
C)é)-ﬂ\t towesrt cndl amother bodb/ r3 pb—ca)‘"e(;fec(
hoaf{go'ni‘ally a”?ro*m the Same fointy.both wil|
Yeach the, ?youv\oL at the. Seome. +me,

(iY) j\'h )Y\Oh-O’ﬁ l"‘)’\U(G."(_ %'-oﬁ\)i.';'lg e U‘Sua“‘y mome
\ . .
VALY reSiSteonee 13 %e?l ;"?,’6,61/ _
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Slope. odl the velouty Vs time. yba,bf'\ Te}ob'e.Se;niS
the accelevadion o(-f the o(;)}"ed:! As the. 93/4{011 18 o
gh’qig}\'(,' Ime sf’ao'm AtoB

Acceleration = Slope o 33&/0/3 AB
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S = L(cA+80) x oD
S =__!i (v+w) Xt
But d’mm the J,‘x&# equation V=Uu+at
2 S=_ (u+y-tat) xt
=B

S = Ut~

[ 2

- G t

Thioel equation, cf motion

AS we. Kmow, the cbs placement g

S = ._fi(oAnﬁB D) xOD

And. accelexation /S
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Relation bhetween Motior, Payameters.

.ACCeleme\m\ wWhen the \/eloc(‘%r -8 -{mcﬁb’h_a Jf time.

I dt ' ot

A=9gv = (da)th

“n i

Accelevation when the fx{e,loc(tb, 1S a {{U“C'('fbﬁq;q f
JooSition =0

6= v . (_& - i S
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7, o .

004 Moligx, st’h? CcL(L‘\

. #

é) 17St__equation O({ xocton

We kwyow ichad

. Jnte 3’5@%{%& it over.the +ime imterval os. te *+
wcheve".ih the Ve,locf"cy Chav\j e g wom imtiadl
\/,e,(ocffy W to Some. df'mL ve,locffy.. V, we. ﬁeﬁ

I, adt = j cv
..... Simce. a(c ekfe‘)’c«:h'oh ) Cth‘l'aJ\j"

______ C aleTd =Yy
Cx(f*@) ~~~~~~~~~~ V—
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S E’;..C_Q'fh.d_,@_ﬁ{ﬂ otion o é) motion,

\/elco{ty [

A% - v=utat
0t

3h#eamimg It ovese thetime imtexval os to ﬁs =
where the joosition Changed dvom initial position
27; to Some. aohmaL posi{'['oh 'nf we. ﬁ&'ﬂ",

f;f% :ff&—eq}) it

Z a— [
D‘]%:aa = U"U»f e

¥ 1

— (=) = W (to] + af _{:_11@)

..... S= s = bt + = at*
..... where o2 =24 . &

1

. Whem »Me,locﬁjta 1& a. (f vnction fodﬁ poSition _je V(x)
— _ dhe accel exation & u)m'tfc:&) aR (fo Hewas.~

- V0SS multip i h\g e 0 - "’”‘Jreﬁ B'A;Lf’hj /;f weﬁ 6'[‘
- ____________________ — - —— - @ S
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Laaae of rvederence,

It s o vegion o7 a zone f‘mm where o tServation
ane {’a-keh jo7 Mo h'<.;-; ouva N2er, 0{ A body.ﬂ'f Can be_
at sest ov itcon be WV\O\)('hg. It 13 & jarSpective that

- Ome  USeS 4o determime Whethey an o g‘ecf 18 atyeSt

O¥ M motiom

Some. _pomnts about motion
{4 Motom is a combned. ;mfo/oe)dy o(f--ﬂxe o@'ec?é Orolesy
- Study a8 el ad the observed - .
((Q) Motion, i3 alwa éfs deaorthL with Yedpect to ax
- 0bservert. o5 Mreference foame . .
(3) A3 @quys ,,,,, ’B‘elai‘l'\}em/,{f}\ezfe i&-Nho_Such +hin
L Oub.So] vte. e 'i‘l'O%, \\\\\\\\\\ O ¢ ()«SO | (_)T[‘e red .

. Metion con bo srlyad o if we knaw

(D - what ra_ bemg Jooked at
~ (@  who i2 leokims.




Basic Posametey of Aelative Motion
Relative. position,
A position dedi’heci with Wefe?e%ca to anothesc

poSf’ﬂ'o’Y\, erther ﬂ’fxc& G¥ mouf'hiu

XA 8
bl

ol |
MR

) )

A N TR
<
O

[ I
'~

@)

Hevre
XgA = PoSition Oif B wyt A =xg-x4q -~-(1J

Wheve B is what 18 being looked aﬁL(OUGOJC) axd A&
u)‘\f) IS (Ookf'r;(f}' (Ob& 33"/1::\ >

H

e, e S s

The velative u.e,loc«’ty of am o‘.()ercJtB with yegpect

$o-another Ob\j‘ecﬂ‘ A& the velocity with whch -
..... +he o tdeci' B wbdilde appeor ts move. to a» obsevlex

Situcad e(L oy © Q)Gc,‘f‘ A ....... L R
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The. welative. accelevadion o(f am ob\jed" R with
FeSpect to anothest object A 8 the acceleyation

with Which the o(v‘edr B wovld. appeasc To move
-to an observer situated. o objeCtA-.

Diffeventiating equationiiiy wit time(E)

éVeA*—;a_\iﬁ_ — dVA

a6 ot ‘in

D OgA = Ag—AA = R@ldf\/ﬁ_{_ﬂ((Ce]@T&ﬁb’h O(f
B3 w.r t A.

1, l

?;\UQIC /L(L ch hi |LrU(c;J : f QE /OJ’(\/Q MO.LLIO },\ S -

= o

i 9__ i e Ty W T

Groundl 5;7,0‘2.“ e
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F
P

/N

f VgA—>
o
A BA—7

) observerc is preSent om body A
C‘l) A s al TQZ){'/ while B cU\d. CJ’D'OO’hd. ade, 'Ynoumi
;fo*a‘ the observerr.

¥ With the chm\gc i redervence. Ef’vrcome_ s the owigim
oé’ evedr W%efer 1& vecalibyuted. -e the new
choSen e fevemnce é’?m'me '8 the \new vest’

3é) P and e Tw)s 5 b3¢ TV,

t !

. . Vag = Vapt VPB = ‘V/\C = VCQ
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