B 3 W b K 2984 5 B AR LA RN AL

frl A AL #HE C REHE / R & / A
‘ ¥EARELEL (F) RS

1. (%15) Consider two blocks of the same mass m placed on a flat ground.
And they are initially separated by a distance D, as is shown in the
following figure. The initial velocity of the left block is v towards
the right direction. After it hits the right block, the two blocks stick

together. If the coefficient of kinetic friction for the ground is y, how
far after the collision do the combined blocks travel before they stop?
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2. (%20) Consider two neutral atoms interacting with a potential
U(r) =Up [}4 - ;12—], where r is the distance between the centers of the
two atoms (in the unit of angstroms), and Uy =20 meV.
(a) (%7) Please plot U(r) versus r, for the range 0 < r < 5. (the plot
just has to reflect the qualitative feature of the potential U(r))
(b) (%7) What is the distance such that the net force between the two
atoms is zero?
(¢) (%6) And what is the binding energy?

3. (%15) Please explain about the term ‘resonance’ in oscillations, and
give an example from either mechanical or electrical systems.

4. (%15) Please explain about the term “beat frequency”, which is often
observed in sound waves.

5. (%20) A tank of water with mass m; grams at 71 °C is put in thermal

contact with another tank of water with mass m, grams at T5 °C. These 5 &J" l
two tanks are insulated from the outside so that heat can be exchanged J /;),Q
only between these two tanks. If T} > T3 o
(a) (%7) What is the final equilibrium temperaturc? : -M
(b) (%7) What is the total change of entropy? e
(c) (%6) Please tell whether your answer in (b) is positive or negative. J

“ 6. (%15) What is the capacitance of a parallel-plate capacitor, with area ?j
A for each plate, and distance between the plates d? (assuming A ih J |

is large enough such that the electric field in between the plates is
approximately uniform)




