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YOUNGMODULUS(REVISION).

CONTENTS.

Youngmodulus:Theyoungmodulusofawireorstringisdefinedastheratioofthetensile

stresstothetensilestrain.

YoungModulus=TensileStress/TensileStrain.

TheunitisN/m2.

TensileStress:Itistheratiooftheappliedforcetoitscrosssectionalarea.

Tensilestress=Force(f)/Area(A).UnitisN/m2.

TensileStrain:Thisistheratiooftheextensiontothatofitsoriginallengthoftheelastic

material.

TensileStrain=extension(e)/originallenth(l).Itisunitless.

Example1:Aload10Ndiameter25mmisstretchedfrom35cmto40cm.Calculate

i.Thetensilestress

ii.Thetensilestrain

iii.Theyoungmodulus

(takeπ=3.142).

SOLUTION.

Load/Force=10N.

Originallength=35cm=35/100=0.35m.

extension=40-35=5cm=5/100=0.05m.

Crosssectionalarea=πr2=πd2/4.



diameter(d)=25mm=25/1000=0.025m.

Usingπr2,Area=3.142×(0.025)2/4.

=4.91×10-4m2.

i.Tensilestress=Force/Area

=10/(4.91×10-4)

=2.0366N/m2.

ii.Tensilestrain=extension/originallength

=0.05/0.35=0.143.

iii.YoungModulus=tensilestress/tensilestrain.

=2.0366/0.143.

=142419.58N/m2.

ENERGYSTOREDINELASTICMATERIALS.

Theenergyorworkdoneinanelasticspringormaterialisgivenby

W=Averageforcexextension.

=1/2Fe........................*

ButF=ke(Hooke'slaw)

Substituting F=keinequation*,wehave

W=1/2ke2.

Also,energycanbeconvertedfromoneformtotheother.Forexample,potentialenergyofthe

elaticofacatapultcanbeconvertedintokineticenergyofthestoneinthecatapult.

Potentialenergy(P.E)=Kineticenergy(K.E).

mgh =1/2mv2.

gh=1/2v2.

V= 2gh.

Example2:Iftheforceconstantinaspringis0.1N/mandaloadof5Nisappliedonthe

spring.Whatistheenergystoredinthespring?



SOLUTION.

Force=5N,Forceconstant=0.1N/m.

e=F/k=5N/0.1

e=50m

W=1/2Feor1/2ke2

Using,W=1/2×5×50

W=125J.


