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1. (25%) F(N)  I= .1\snuz§:

An estimated force—time curve for a baseball struck by a bt 2000) A

as shown in the figure. 12::: 7\

(a) (13%) Find the magnitude of the impulse delivered to the ball. 5001 /1 N\

(b) (12%) Find the magnitude of the average force exerted on the baseball. 0 1 2 g -y

2. (25%)
Consider a conducting sphere of radius R which has some charges inside the sphere initially, and

finally the conducting sphere reaches electrostatic equilibrium.

(a) (10%) Find the electric field at R/2 in electrostatic equilibrium.
[You must explain how you get your answer, otherwise no score will be given!]

(b) (5%) Find the direction of the electric field at the surface of the conducting sphere in

electrostatic equilibrium.

(c) (5%) Explain why the whole surface of the conducting sphere is equal-electric-potential.
[You must use dV =- E - dS toexplainit.]

(d). ' (5%) Assume the electric potential is 5 volt at R/2, find the electric potential at R/4.
[You must calculate or explain your answer.]

40 +]
3. (25%) AAA, F
Given that the direction and magnitude of I3 are both known, as I‘# L 10
shown in the figure and [; = 3A. However, the directions of
a

T

I; and [, areonly assumed.
(a) (15%) Find the valuesof [,,/,,and &.

[Hint: The signs of I,, I, could be positive or negative.]
(b) (10%) Replot the figure with the correction directions of 7, and [, according to their signs.

4, (25%)
Given Maxwell’s equations as follow:
ddy

(1) §B-dA=0 (2) gﬁﬁ'd§=pol+uoso% (2) E-dA = % (4) $E-ds=——*
(a) (5%) Explain the physical meaning of Equation (1) (i.e., why the right hand side of Equation (1) is zero).
(b) (5%) If the conduction current is 2 A in the circuit containing a charging capacitor, find the displacement
current.
(c) (5%) Continued from (b), find the value of %
(d) (5%) Based on which equations exactly did Maxwell predict the existence of electromagnetic waves?
(e) (5%) In Hertz’s experiment, an LC circuit (L = 20 H, C= 50 pF)was used to generate the electromagnetic
wiive. Bl th fieguene S He) of Uie elecbonuunetiv wave, TR f= o,/ 2]
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