
MotioninStraightLine

Mechanics-Branchofphysicsthatdealswiththeconditionsofrestormotionofthe

materialobjectsaroundus.

SubBranches-

Statics-Branchofmechanicsthatdealswiththestudyofmaterialobjectsatrestor

equilibrium,evenwhentheyareunderactionofseveralforces.Themeasurementof

timeisnotessentialinstatics.

Kinematics-ItisaGreekWord“Kine”MeansMotionand“Matics”MeansMaths.

Branchofmechanicsthatdealwiththestudyofmotionofmaterialobjectswithout

consideringthecauseofmotion.ThemeasurementoftimeisessentialinKinematics.

Dynamics-itisaGreekwordmeansPower.Brachofmechanicsthatdealswiththe

studyofmotion ofmaterialobjectswith considering thecauseoftheirmotion.

Dynamicsisconcernedwiththeforcesthatcausemotion.

RestandMotion

Rest-ifan objectdoes notchange its position with time with respectto the

surroundingsissaidtobeatrest.Eg.Booklyinginyouralmirah.

Motion-Ifanobjectchangesitspositionwithtimewithrespecttothesurroundingsis

saidtobeinmotion.Eg.Bustravellingontheroad.

RestandMotionarerelativeterms???????

Consideracaseinwhichyouaresittinginthemovingcarwithyourfamilymembers,

soyouareatrestwithrespecttoyourfamilymembersbutyouareinmotionwith

respecttotheenvironmentoutsidethecar.Soatthesametimeyouareatrestand

alsoinmotion(italldependsonthereferencepoint),hencemotionandrestare

relativeterms.

PointObject-ifthepositionofanobjectchangesbydistancemuchgreaterthanits

ownsizeinareasonabledurationoftimethentheobjectmayberegardedasapoint

object.Forapointobjectrotationalandvibrationalmotionmaybeignoredwhenin

motion.Eg.Earthmaybeconsideredasapointobjectforstudyingitsmotionaround



sun.

RectilinearMotion-ifobjectsmovealongastraightlineonly,thenthemotionissaidto

bearectilinearoronedimensionalorlinearmotion.Eg.MotionFreefailingbodyand

Motionofatrainalongastraightrail.
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TwodimensionalMotion-Ifanobjectmovesinanytwodirectionortwoco-ordinates

specifyingitspositionwithrespecttotime,thenthemotionissaidtobeatwo

dimensionalmotion.Eg.Circularmotion,carmovinginazig-zagmotiononalevel

road.

ThreeDimensionalMotion-Ifanobjectmovesinallthreedirectionorallthreeco-

ordinatesspecifyingitspositionwithrespecttotime,thenthemotionissaidtobea

threedimensionalmotion.Eg.Kiteflyingonawindydayandmotionofaeroplanein

space.

Distance-theactualpathtravelledbyanobjectbetweenitsinitialandfinalpositionis

knownasdistanceorpathlength.

Ifabodymovesfrom AtoBthroughC

ThenDistance=AC+CB

Distanceisascalarquantitybecauseithas

Onlymagnitudeandnodirection.

DistancecoveredisalwaysPositiveor

Zero.

SIUnitisMeter“m”andCGSunitis

Centimetre“cm”

Displacement-itisdefinedastheshortestpathmeasuredinthedirectionfrom initial

pointtothefinalpoint.Asdisplacementhasbothdirectionandmagnitude,soitisa

vectorquantity.
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Displacementmaybepositive,negativeorzero,itsSIunitismeter“m”andCGSunit

is“cm”.

Displacementinaboveexample=AB

ImpPoints-

1.DisplacementandDistancehavesameunits.

2.PositiveDisplacement-Whenanobjectmovestowardsrightwithtimet1tot2its

displacementispositiveasshowninfig.

3.NegativeDisplacement-Whenanobjectmovestowardsleftwithtimet1tot2its

displacementisnegativeasshowninfig.

4.ZeroDisplacement-whenanobjectremainsstationaryorfirstmovestowards

rightthentowardsleftsamedistanceitsdisplacementwillbezero.

5.DisplacementisindependentofthechoiceoforiginOofthepositioncoordinates.



6.ThedistancetravelledbyanobjectingiventimeintervalisalwaysGreaterthan

orequaltodisplacement.Thedistancetravelledbyanobjectcanneverbeless

thanthedisplacement.

7.Displacementistheuniquepathtravelledbyanobjectfrom itsinitialtofinal

positions.

8.Displacementdoesnotgiveanyinformationbetweenregardingtheshapeof

actualpath.

9.Displacementisavectorquantitysoitisindependentoftheactualpathfollowed

byanobjectfrom initialtofinalposition.Displacementistheshortestdistance

betweeninitialpointtofinalpoint.



Ex.1.Aparticlemovesinacircularpath

ofradius“r”asshowninfig.intheanti-

clockwise direction.Find the distance

travelledwhenobjectmovesfrom (i)Ato

B (ii)A to C (iii)A to D.Also find

magnitudeofdisplacementineachcase.

Solution-

(i) AtoB-

Asweknowthecircumferenceofcircleis

2πr.

SothetotaldistancebetweenAtoBis

Distance =
2πr

4
=

πr

2

Displacement= =OA2+OB2= r2+r2

=r√2

(ii) AtoC

Distance =
2πr

2
=πr

Displacement=2r

(iii) AtoD

Distance =
3

4
×2πr

Displacement= =OA2+OB2= r2+r2

=r√2



Ex.2-Awheelofradius“r”isrollingon

the floorin clockwise direction as

showninfig.Findthemagnitudeof

displacement of point “A” after

completionofhalfrotation.

Solution-

Aftercompletionofhalfrotation

thenewpositionsofpointAand

Bareshowninthefig.

Sothefinalpositionof pointA

willbeA’.

TheDisplacementwillbeAA’is

givenby

AA’= AB'2+A'B'2

AB’=πr(Halfcircumferenceofwheel).

A’B’=2r(DiameterofWheel)

AA’= (πr)2+(2r)2==rπ2+4

Speed-Thedistancetravelledbyanobjectperunittimeisknownasspeed.Itisa

scalarquantitymeanshasonlymagnitudebutnodirection.

Speedofanobjectmaybepositiveorzerobutnotnegativeasdistancecanbe

positiveorzerobutnotnegative.ItsSIunitisms-1andCGSunitcms-1



Speed=
Distance

Time

Types-

1.Uniform Speed-ifanobjectcoversequaldistancesinequaltimeintervalthen

objectissaidtobeinuniform speed.

2.VariableSpeed-ifanobjectcoversunequaldistancesinequaltimeintervals

thentheobjectissaidtobeinvariablespeed.

3.AverageSpeed-theaveragespeedofanobjectmovingwiththevariablespeed

isgivenbythetotaldistancetravelledbytheobjectdividedbythetotaltime

takentocoverthedistance.

AverageSpeed=
TotalDistanceTravelled

TotalTimeTaken

Howtocalculateaveragespeedindifferentsituations???

Situation01-Anobjectcoversdifferentdistanceswithdifferentspeeds-

Supposethatanobjectcoversdistancess1,s2,s3,....withdifferentspeedsv1,v2,v3

...thenitsaveragespeedwillbe

vav=
totaldistancetravelled

totaltimetaken
=

s

t
=

s1+s2+s3+…

t1+t2+t3+…
=

s1+s2+s3+…

s1

v1
+

s2

v2
+

s3

v3
+…

Specialcase-ifs1=s2=s



Thenvav=
2s

s

v1
+

s

v2

=
2v1v2

v1+v2


