P AREIEFERLPFELRANLRAL

piR BB TEMEAALE Fa(—&4) #HE: e x| g oz | g
BRTEM AL La(—4ad)
FHERERUES CHARELRE (F) WAL

Let Y(2) be a solution of the differential equation y"+4y'+13y=0. It satisfies the initial
Yy y Tay y

conditions 1(0)=0 and y'(()) =3. Please COmplite y(%) . (30 points)

_2) A curve in the (x,) plane is described by the equation # =Sin0.Here 7 and O are the polar

coordinates. The curve connects two points 4 and B. The coordinates of 4 are (7,0)=(0,0) and

T
the coordinates of B are (7,0)=(l, 5) . Please compute the length of this curve from A4 to B.

(30 points)

23
3) Consider the matrix 4= [O 1] It can be expressed as 4 = RU .Here R is an orthonormal matrix

10
which satisfies the relation R"R=1= [0 l:|' We also know that U is a symmetric matrix. If the

i "o

r

matrix R can be written as R ——l:
7
21 22

J, please compute the value of 7. (20 points)

@ The period P of a periodic function f(x) is P=1.Inthe interval 0 <x <1 the function can
be expressed as f (xX) =1—2x. We can calculate the Fourier series of this periodic function. After

this Fourier series has been constructed we can make use of the discontinuity of f(x) to find out

0
the Fourier series of the Delta function 8(x)=a,+ za c0s(2n7x) in the interval O<x<l.

n=1

Please compute the coefficient a4, . (20 points)




