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—-, where 4 and 7are constants. Calculate the definite
l+{(v-vy)r

A given function x''(v)=

2 3
integral y'(v) = iP f —wd v', where P stands for the Cauchy principal value of the
T V-v _

integral that fallows. (20%)

Asetof cbupling differential equation

b _ .8
& = Izh

where  is a constant. Solve this coupling differential equation with initial condition y1(0) and
»n(0yatx=0. (20%)
Consider a classical nondriven oscillator whose equation of motion is given by

d’y &y, 2

?‘FKE'*&)OJ/:O.

The variable y may correspond to the voltage across a parallel RLC circuit, in which case
@ =(LC)" and x=(RC)" are constants. Solve this differential equation with initial
condition y (f) = y(0) at 1 = 0. (15%)

: "y A4 B] .
Set AD—BC=1 and A+D=2cosf inamatrix M =[C D] Express the matrix
function M°, where S is a positive integer. (Hint: taking advantage of 4, B, C, D, and 6 to

express your answer.) - (15%)
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5. Evaluate the integrals along the path C that is the counterclockwise circle with |z| =4,

@ ismh(32) ds

o

z

e
®) i z? (z —-2z- B)dz (5%)

6. Evaluate the Fourier Transform of the following functions:

(a) f(x)=exp(—-7m2x2) (5%)

{1 when|x <1
®) f (x)=rect(x)= ? (5%)
0 when lx >—
2
©) flx)=rect 274 s rect X1 2 ,
a a

where a is a constant (Hint: Use Convolution Theorem) (10%)




