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GIRLS’HIGHSCHOOLANDCOLLEGE

2020–2021

CLASS-11A&B

PHYSICS

WORKSHEET-02

Chapter-DIMENSIONALANALYSIS

Topic–DIMENSIONALANALYSIS

INSTRUCTIONS:Parentskindlyinstructyouwardtovisitthe

relevantwebsitesorreferNootanISC11Physics-11byKumar&Mittal

(NageenPrakashan)orPhysics-11byDKTyagi(BalajiPublications)to

answerthefollowingquestionsonthegiventopic.

NOTE:Thechildshouldgothroughthesubjectmatterthoroughly

beforeansweringthequestionsthatfollow.

Thetopictobediscussedinthisworksheetisaverybasicandan

importanttopicinPhysicssooneneedstopayalotofattentiontoit.

WhenwestudyaboutanyquantityinPhysicsweanalyzeitbyits

measuredvaluewhichincludesamagnitudeanditsunit.

Wealsoknowthatunitsarefundamentalandderived.Tomeasureany

quantityitisultimatelytheFundamentalQuantity/Quantitiesthathave

tobemeasured.Theaspectofmeasurementofthesequantitiesis

calledaDIMENSION.

Whenweanalyzethat,tomeasureagivenphysicalquantity-howmany

suchdimensionshavetobemeasuredandthattoohowmanytimes

thensuchaprocessiscalledDIMENSIONALANALYSIS.Writinga

quantityintermsofitsdimensionsandthenumberoftimestheyare

measurediscalledaDIMENSIONALFORMULA.([MaLbTc])

Eg.Speedisaquantitythatmeasuresdistance(i.e.length)andtime

bothonceeach.HenceitsdimensionalformulawillbeLT-!(Lforlength
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andTfortime).

SimilarlyforaccelerationthecorrespondingformulawillbeLT-2(ms-2).

Nowstudythefollowingsubjectmattercarefully.
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Nowanswerthefollowingquestions.
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Q1)Nameallthebasicdimensions.

Q2)Howwillyouexpressthedimensionalformulaforpressure?

Q3)Namethephysicalquantitythathasthesamedimensionalformula

asfrequency.

Q4)Nametwodimensionlessquantities.

Q5)Distinguishbetweendimensionalandnon-dimensionalconstants

withexample.

Q6)IfElectricFieldisexpressedasE=
F
q

,where‘F’iselectricforceand

‘q’iselectriccharge,thenwhatisthedimensionalformulaforE?

Q7)IfelectricforceF=k
q

1
q

2

r
2 ,whereq

1
,q

2
arechargesandrisdistance

betweenthem thenfindtheDimensionalFormulafor‘k’.

Q8)Whatisprincipleofhomogeneityinequations?

Q9)StatetheusesofDimensionalAnalysis.

Q10)FindthedimensionalformulaforBulkModulus‘B’usingthe

expressionv=
B
ρ

;visvelocityandρisdensity.

Q11)Therefractiveindexμ=A+(
B

λ
2)whereAandBareconstants.

FindtheirdimensionalformulaandSIunits.

Q12)Findthedimensionofa/bintherelationF=ax+bt2,where‘F’is

force,

’x’isdistanceand‘t’istime.

Q13)ProvewiththehelpofDimensionalAnalysisthattheequationh=

1
2

gtfordistancetravelledbyafreelyfallingbodyundergravityintime
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‘t’isincorrect.Findthecorrectequationwiththehelpofdimensions.

Q14)Checktheauthenticityoftheequationt=k
h
g

usingDimensional

Analysis.Heret=timeperiod;h=heightofliquidcolumn;g=

accelerationduetogravity;kisadimensionlessconstant.

Q15)Givenρ=
3g

4πR
e
G

;whereρisdensity,R
e

istheradiusoftheearth

anGgravitationalconstant.Checkthecorrectnessofthisequation.

Q16)UseDimensionalAnalysistocheckthecorrectnessofthe

equation

S=ut+gt2.Istherelationactuallycorrect?Whatlimitationof

DimensionalAnalysisdoesitreveal?

Q17)Aparticleofmass‘m‘istiedtoastringandswungaroundina

circularpathofradius‘r’withaconstantspeed‘v’.Deriveaformulafor

thecentripetalforce‘F’exertedbytheparticleonourhand,usingthe

methodofdimensions.

Q18)Thefrequency‘n’ofatuningforkdependsuponlength‘l’ofthe

prong,thedensity‘ρ’andYoung’smodulus‘Y’ofitsmaterial.From

dimensionalconsiderations,findapossibleformulaforthefrequency

ofthetuningfork.

Q19)Itisobservedthataliquidrisesinacapillarytoacertainheight

duetoSurfaceTension.Thisheight‘h’towhichaliquidrisesina

capillarydependsupontheradiusfthecapillary‘r’,SurfaceTensionof

liquid‘S’,densityofliquid‘ρ’andaccelerationduetogravity‘g’ofthat

place.Canyouestablisharelationbetweenthesequantities‘h’,‘S’,‘r’,

‘ρ’,‘g’usingDimensionalAnalysis?Ifnotwhy?Whatlimitationdoyou

seehere?

Q20)StatethelimitationsofDimensionalAnalysis.

***END***


