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1. Suppose that an external force is applied at an angle 6 on a block at rest as shown in below.
The coefficient of kinetic friction between the block and surface is z. At what angle should the
force be applied to get the largest possible speed after the block has moved a distance d to the
right? (20 points)

2. A horizontal rod of length L and mass M has a non-uniform linear density, A(x) = Aox?*, where
0<x<Land J is a constant. (a) Find the center of mass of the non-uniform rod. (b) Compare
your answer with that for a uniform cylindrical cone with height L and discuss their connection
in details. (20 points)

3. One mole of diatomic ideal gas undergoes a cyclic path as shown in below. Determine (a) p2,
ps, and T3 in terms'of py, V1, T1, and R (gas constant). (b) Calculate W, O, and AE;y for all three
processes in terms of 7) and R, where W is work done by the gas, Q is heat absorbed/emitted
by the gas, and AE, is the internal energy change of the gas. (20 points)
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4. A disk of radius R has a uniform surface charge density o. (a) Calculate the electric field at a
point P that lies along the central perpendicular axis of the disk and a distance x from the
center of the disk. (b) Justify your answer in the case of x >> R. (20 points)

5. A photon with wavelength 1 is absorbed by an electron confined to a one-dimensional box. As
a result, the electron is excited from state » = 1 to n = 4, where n is a quantum number. (a) Find
the length of the box. (b) Calculate the wavelength of the photon emitted in the transition of

' " that electron from the state 7 = 4 to n = 2 in terms of the wavelength 1 of the incoming photon.
(20 points)




