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A man takes one end of a chain lying in a Wock on (he loor, vertically up with a

constant velocity v. I'ind the force used on the end of the chuin when the

verlical lenpth is x, Asyume that (he density of the chain iz q. i 15%a)

a)  Caleulate the moment of inertia of a tisk of y
radius R atd mass M.

b} As shown in the figure, a risk wrapped by the { .,/"/
rope rodls down along an inclided plane of
tangent o starting from rest. 1ind the limitation T,
of the coefficient of friction o between the disk
and the inclined piane, (15%)

a}  Show that in relativistic mechanics, the kinetic energy al'a particle moving
with veloeity v relative 1o the observer is given by ihe expression
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where m_is the rest mass.
B}  Prave that if veeg, E, can be reduced to L, =l m Ve {[5%}

Flut a Carnot cycle in a P-V diagram when the working subsiznce is an ideal Eas.
V.V, Wy and vV, are the volume of the gas ut the end of cach iransiurmaiion,

find the relation between v LYnViand V, F20%0)

The linear electric quadrupele is an arrangement of
three charge us shown in the Tigure, where r==g,

a) Calculate the elect-ic polential ¥ at poing P,

b} Calculate also the electric field IS at P (20%)
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#. A sphere of electric charge has a density p which ig 1\

a lunction of r rom the center a3 showt in the

figure. Use Gauss's law to show that ke elevizic &
tield intensity Eatr > p is . PN
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