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Considering a solid sphere with a mass of M rolling without slipping after being released from rest at
the top of the incline, as shown in Fig. 1, determine the translational speed of the center of mass, Ve,
when it reaches the bottom of the incline. The moment of inertia Ipy about its axis of rotation is 0.4
MR?. (20 points) ,

A solid that has a latent heat of fusion Lymelts at a temperature 7,,. Calculate the change in entropy of
this substance when a mass m of the substance melts. (20 points)

Two identical loudspeakers placed 3.00 m apart are driven by the same oscillator, as shown in Fig. 2.

A listener is originally at point O, located 8.00 m from the center of the line connecting the two
speakers. The listener then moves to point P, which is a perpendicular distance 0.350 m from O, and
she experiences the first minimum in sound intensity. Assuming a speed of sound of 343 m/s in air,
determine the frequency of the oscillator. (20 points)

Arod of length L (Fig. 3) lies along the x axis with its left end at the origin. It has a nonuniform linear

charge density A = ax, where a is a positive constant. Calculate the electric potential at B, which lies

on the perpendicular bisector of the rod, a distance & above the x axis.

(hint: j% = ln’x+x/x2+a2 +c, 20 points)
X +a

‘The conducting bar illustrated in Fig. 4 moves on two frictionless, parallel rails in the presence of a

uniform magnetic field directed into the page. The bar has mass m, and its length /. The bar is given
an initial velocity o, to the right and is released at t = 0. Find the velocity of the bar as a function of

time. (20 points)
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