                     Grade 11 phyics week 7 lesson 

                                                                     Unit -8

                          Properties of bulk matter 

 In previous weeks, we tried to see about:-

 Tensile stress=Force/Area the force applied on it

Tensile strain =change inlength/original length

Young's modulus (E)=stress/strain=FL/xA

Eg Ametal wire 75cm long and 1.5mm in diameter stretches 0.4mm,when the load of 10kg is hung on its end. Find a/stress       b/strain      c/Young's modulus of the wire?

Given=L=0.75m , F=mg=  100N     r=d/2=0.0075m Area=1.77 10EXP(-6)    x=4×10EXP(-4)   (10EXP means ten the power)

a/stress= F/A=100/(1.7710EXP -6) =5.7×EXP7 N/m square (Pa)

b/strain=x/L=4×10EXP (-4)/75×10EXP(-2)=5,3×EXP-4

c/Young's modulus Y=stress/strain =5.7×EXP7/5.3EXP-4=10.75×EXP-12 or 10.75GPa
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Bulk Modulus B=change in pressure (F/A) ÷(change volume/original volume)

Shear Modulus =sher stress/shear strain

EgA solid lead sphere of volume 0. 5meter cube,dropped in the ocean, sinks to a depth of 2000m where the pressure increases by2×10EXP 7Pa.Lead has a bulk modulus of 4.2×10EXP 10Pa. What is the change in volume of the sphere?

From bulk  modulus  equation       change in volume =change pressure ×volume/B

                    =2×10EXP 7×0.5/4.2×10E10EXP 10=-2.38×10EXP-4

                Pascal's  law and Its application 

It stated as pressure exerted an where in confined liquid is transmitted equally and undiminished in all direction throughout the liquid OR

OR 

   F(1)/A(1)=F(2)/A(2[image: image2.png]


)

        Archimedes principle and its application 

It stated as:-An object, wholly or partially immersed in a fluid, is buoyed up (floats) by force equal to the wei[image: image3.png]


ght of the fluid displaced by the object.

When the a body floats in a fluid the magnitude of the buoyant force on the body is equal to the magnitude of the gravitational force on the body 

Fb =mg

When the body floats in a fluid, the magnitude of the gravitational force on the body is equal to the weight of the fluid that has been displaced by the body 

     mg=the weight of displaced liquid 

Apparent weight =actually weight    -  buoyant force 

EgA table tennis ball has a diameter of 84Kg/meter cube. What force is required to hold it completely submerged under the water?

  When the ball totally sink the volume of displaced liquid =the volume of the ball 

 The weight of displaced liquid minus weight of the object =the additional force needed to sink tebalk. So,density of water ×volume ball ×gravity minus  density of ball ×vol×gravity. Ans=0.258N

         Exercises 

1/A chalk box has a top area of 15cm cube and height of 3cm, when a shearing force of 0.5N is applied to the upper surface, the upper surface displaces 4mm relative to the bottom surface. Find a/the shear stress   b/the shear strain    c/the shear modulus 

2/In hydraulic press,the larger piston has cross sectional area A2=200cmsq and the smaller piston has cross sectional area 5cmsq.If a force of 250N is applied to the smaller piston. Find the larger piston?

3/A solid cube of 0.75cm on each edge floats in oil of density 800kg/m cube with one-third of the block of our of the oil. What is the  a/buoyant force on the cube   b/density of the cube?

4/A ball which is spherical in shape has a diameter of 6cm and average density of 0.4g/cmcsa. What force required to hold it completely submerged under water?ANs=0.68N
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