RPN AN

Fifl: TARTEMRHA ;,Tﬁﬂ FiH:

LA¥Y

1. (12pt, 3 pt each) lnt-egra-te

in the counterclockwise sense around a circle of rading 1 with center at the point

(a)z=1 (L)z= {c)z=——]+%i (d} 2 =1

Do | o=

with 1 being the imaginary unit, je. £ = 1.

2. (10pt) Consider rolling three fair dice (of the same size) at a time in a casino. The
game is to bet on the numbers that the three dice show up. Let ny, 1y, and ny be
the three numbers that show up in a single roll,

{a) {3pt) Find the prebability of the event that niy = ny = ;.
(b) (4pt) Find the probability of the event that n; < n, < na.
{c) (3pt} Find the probability of the event that ny -+ ng §-ny = 12

3. (8pt, 4pt each) Using the 1es1due integration method, derive the following veal inte-

grals: S
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Solve the system X' = [ _11 ﬂx + [ 3] on {—w, ™) (i5%)
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(7) (16%) For a second order differential equation
v+l 4 alely ~ r(z), (1)
with arbilrary variable functions p(z), ¢(=} and r(z) those are continuous on some
interval . If the linearly independent solutmna of le homogenous equation
v+ pla)y’ + glzy = 0, (2)
are y and y; and define that W = y,y; — ygy; is the Wronskian of ¥ and ye. Please
prove that the particular solution y, of (1) on [ can be obtained by
Co T rlz) "
Yp ==y ygw vrls) g, r+y f i e,
(&) (10%} Consider the LC circuit given in the fol]owing figure with £(0) = I'{0) = 0.
The voltage is given by
26, 0t <A,
ey (1) "{ 160, ¢> 4.
| ,fig .ll'id the current [(t) for all values of ¢ > 0.
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{4} (10%) Solve the integral equation

ty =1+ jt y{r)sin(t — 7 )dr.
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