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3. Motion in a straight ine 

We are We are well Familiar with bastes o-motien in 
std 1x Running Car, militay pasade, moving blades o 
Fan, Yotatíon ef planets, bloo d Plow in body are all 
diFfeen examples eF motien. 

The hange in pasition ef objec with vpeet fs 

BasicaM there a three types of-motien 
Surrouoding is knoon as moim' 

Ranhinei metin. a)Rotahien al motian )0slldou 
motin 

In this lesssn we ale going T canti'ne ou studes 
uptro reetilinear natim ie he mstíon balq alog ra 
srasgk Ine? 

The branch edphysia hich deas iaith study d 

o6jes io matím is calleo kinemaic3 . 
Fo lowinq are the mostE essenfia paramekxs dhid 

heps s to cenders banddasls abou matiem. 

Positin 
Apoin where the objeat is located agiven instad A 

is termed ag position ob er. For 
Pesition, a Teefanqular Cerdinate sta th hree 

nuwtuay peapendulas axe CXr Z) is tuken.The 
poin e inferssiom a thege akeg is termeas Omgin or 

explanahn at 

Yera nce poin Se any abe is ocecd apen 
PX.r.z plane then the positim al- thaf objea 

any 
osjeap 

Can be Piod using Coordinalas a poin P a 
PCau z) 

iFmotion is Teted9 in ome direetiom, m'y cmeaxis 

is reqes Cie. X axis ) 
mo tim is restites in wo lireofions, tvo 8 

axes are veuircd Cie. X 2 Yaxes) 
to m>fin z aijein thres dimensims, thyee axe 

are require. 



2 Path length 
7he achea distanca tra vele by objeaduring-

metim is Calle as path length 
Suppase a pesa alking dn road and axts vm 

poinA, then to poinf B and finaly tz poinc, 
ag follends, CAistan ces are io melie ) 

Then the path Lngth is 
4o 

AB + BC= 2_D + 5d 

70 m 

TE is sialaR quanitq so tha magutude ony 

A 
C 

Rg 

T TF Can oat negatiue or 2020 
3 Displacement 

The shot�st distana betman to positien 
objee is CalMed a ssplacement. 
Tis edtr quanhta so E has magnitude and 
reefion bsth. 

postions 

Ca0sice same Case o aboe exampte whore 
pers o sarts tom paint A, move t B. C and 

tuans poinh B again,C1ig )he displaRmet 
s A=ul4o m), Bl- MLGo n) 

A - = Go-40 = 20 m 

Displa cesmen can be negalive pasttioe or zesD. 

s vector qwantt 
Magnitade d displaca menf ill be equa! e 

intia and Anas polnts io buth Case 
and alonq same ne 

for ane ther Conditims, maanitusle a lispla ca menf 
ay may not be equa! ta path lenqth 

Displa splacamen is takan as zeo intia an RoaC 
Pesitiom a sljce 1s same .Tn Hhis Case pafh lengt 

I not be zo20 

w ith p ath 

aN Sama_ 

Ea in ti i) F objeeh Cemes tz pei v A again, hen 

AM2o, and path Pengh 7o +70 = l4o m. 



ClSSA 

Puga 

Untorm motion 
The Object of cbjec along straight line Cevers 

equa distane es equal intevals time is 
known aS Cunitotm motim. 

t-motion of planets arvund sun, militay poade, : Nan-unikorm motin 
The motfan af object aleng straighs tine but do 

o eqvers equal distonces io equa Hme intevals 
Ls known as ndn - undtorm motiom 

Tme TTm2 

fiq Graph dt-anttim motion. 4i aph of non-unolm min 

Averaqe velouts and averaqe speed 
Avexage Velouo 

Average rate ot change of displacemen o 

Change in postion pez unit ime inteuva s cafleod 
as average velouty cv) 

average veloBla = displacemenb 
time ineLva? 

tt 
Tt is vector quanki, henca it hau Magutude and 

direetion. 
* LE Can be zap, positive oneaatie 



2 Averaqe spe ec 
The tota path lengfh trave lled by objee 

pey anit tota time takoo is Con llec as auerage 

Spee. 

Average spee 
lotas path length Average Tatal Hme 

*It is scalar quanPil, hence has magnituc onty 
*It Can not be zoro, neqative 

*2 motion d- obfeet is along, shraigh line and 
in Same direetion, magntucde s- displocemen ls 

equal t tota path ength 
SI unE al auerage velocg and avelsa-

Spead is Same e 

mele pe enc Cmls or m.s) 

*Lstanten eous velocty and speec 
Spee-lometer oevery vehiWe qives us the 

(nemaAim abouut the spee-s oE vehicWe movinq 
in diffeao n iostans time. 7This speed or velod 
at he pealicala i0stan ime is known 
ingtanten esus veloul 

Lutarteneous velo thy is dehned ay he limit 
o aera qe velouty in infinitesima small intewa 
o time.CAt close to 20 ). 

the 

as 

V= im 

At >o 4t 

dt 

Lnstaneneous spenc is Dothioq bu th maawtuda oinstanfen eeus veody.Hence he maqn tude a 
instantencou veoüls a the giuen instan s sane as tha a instanten eou Speed a tha- instan 



Acrelelafim 
We hae ofteny seen that Hhe velodty o 

moving CAr vavies as peL the com ditins afte 
Dad situafim sete The velodty Can be Chan ge 

incresed a decreased io'h the hlp a accleiatar in 
vehicle 

tafi 

Average acceferatam 
The Yai chang aL averaqe elol c 

Change io uelb@'q Pez cenit time inteve s Cale 

S aAlaqe acceleLaion 

I V initial veloa d object at time t 
V Fipa ele dty o obfect a time ta 

average acelerati on = change in velocit 
Time inWewad 

Aa V-
tat 

SI unit a accelezafien fs mso 
2 Instantene ous a Cceleratim 

mS 

The imit d avesage atceleraton is intini tesima 
mal innfelvas o time CAt) is Called as insta ntenesas 
acceleraAn 

Tnstantan esus aCceleratiom = m Av 
Atso AE 

dt 
Acceleafm Can e Posirue negafiug O 20lo 

NL B V 
AV=Ve 

AV s0 AV= +Ve 

V 

Teme Te Time 
. fositie accelelatin Negafive accefenfion i. Zoro acelerahon 



Kinemaica) equatfons for unitormly accelerake 
motton 

By Graphica method 
Consider an obect is petorminq unitorml 

accelerateed motian L u be the inutia velouy 
objeosat poin CP) in timdo) 
leobjecfmoves fom point PP 

to poin in time 

in eime E, as shewn vT 
in tig 
Then From qsaph, 
OP U = initias ebc 
OT=V ina veloin 
OS t= tme takon 
Nod dnw QS L OS, 
then 0P RS and 

PT QR 

Tmelt) 
irom 9vaph, PT OT - CP 

= V -u. Ce Change in Spez By den ai o, 
alceleziom = = Vu OS 

. a V-4 
t 

at-v-y -O 
V +at 

his is s egtuaR dn motion. 
APRA - g2aph opres erns 

otisn 
he STqutidn 



ciASSMA 

To 
the 

To find 2 equaim mo tion, cansider the istonce troelle = 90a a gaaph beweon D S S 
aea & iangle PR + 

a a a reatangle OPRS 
S = CPRXQR) + CoPx fR) 

txCv -u)l + Cux+) 
Ctxat) + ut 

S ut +L at 
Cfom a D 

2 

This is 2n eqeaPf m d moti an. 

Now Conside oPS as bapezium 
istanca travelle= azla rapezium oPRS 

= CoP+S) x os 

= Cutv) x t 

fwm 1STequavin, v-u= aE 

S Cu+U)x (V) 
2as = CV+u)CV -u) 

2a5 v-ty2 

v2u+2as 

S S aze Postions at to. then e 7l be 
This s tha 3 eqaalin motion. 

V-t at 
S-So ut+at2 
vu+ 2a(s-s.) 



JaSSHAte 

2 CaCas method 
Consider the meti on a abjec alang strauah 

line 
Cot u inskl rloaiy Sat t6) 

v fina velo la Cat t-1) 
a acoeleakim 
splaama 

he casing caJeuDu e can te 
a = dy and VE 

t 

N Censider natin z abjeaith constant ace, 

adt- dv Gepeatina Vauables) 
MoD infegratinq bathsids Fm to tu t=i 

a dt = dv 
6 

dt dv a 

at-o=v-u] 
at V -u 

V u +at | 

V da dt 

O infegrafing we go 

S d vdt 

3-Cutat) dt CFrom ef) 
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t 
= u dt t at dt 

t [ 

= uCt-0 +a-

A= ut +at2 2 

ad uginq Chain Rule, 
ac d 

dt 
. 

azv. 

a d= V dv. 

On integratna bath side 

ad vdv 
O 

V 

an 

v2u 
2 

vu2ax 
Vu+2a 

CaPnlas metho involvin dteantiafion an 
inteqafin is ve hapka in Soluing poblems of 
mechanilad physics 

and 



Relaive veloi 
rame THare na plays important le in 

Candestandinq mechanics an kine mata. A ca 
moving th high speeethat appe-s t ein mati on 
Person on nad (outside car) but tr pesms 
DCa ees h hep ore at rest wuth re peo re pent to 
each othes. 

Consider twD Cars A and B ae tsavellna. 
cocth Speeds V 8 V anCaUeres distano3 , 
A at the instantlt),hen heir distaoco3 Can he 

8en a 

Then he displa come nt a Cart wTt B s 
= Vt 2 Vf 

- (vt - Vit) 

BA V,-V)E 
Bu Velolq is displa eenment| time, Hhen 

Velods Car B wT't A is, 
BA *SA 

we dant ta #inc,velo je/ caT * 
VA6 - -V 

sE B, then, 

e V y 40 ms, V Co ms 
theo, VAB -(40 -6a ) 2-2o ms 

VeA CCo-4a) = +2 ms 
This mea) fo , Speed Car A is slower 
by 20 ms 
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