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1. (Total 15%) Please solve the following differential equations

(1) (5%) i )+ax( t)=H(t), where H(t)= H, fort=0 o, H, are constants
‘ ’ 0fore<0 = 770
and the initial condition x(0)=0.Find x() ﬁ
Z
dx (1‘) ' : ’
dt =y (1) ‘M‘

(11) (5%) where @ is a constant and the initial condition ﬁ

(t) _

—= aJx(t)

dt : rﬂ
£(0)=1,¥(0)=0. Find x(¢) and y(s) /

oU

__(x,y) =2xy-1
(iil) (5%) and U(0,0)=0.Find U(x,y)

%)

U(xay) =x2 +2y
2. (Total 20 %)
x2 y2 ZZ
(i) (10%) Find the unit vector perpendicular to the surface —+ e +— =1 atthe
a ¢

point

0=

(ii) (10%) Derive the equation of the plane tangent to the surface at
(1,7,2) = (_"_ b _C_j
EI ] \/’g 3 Jg 3 \/5
3. (Total 10%) Calculate

(1) (5%) —i( osz—ﬁj

k=I
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4. (Total 20%)
(1) (10%) If a matrix M has eigenvector 4 and eigenvalue A, show that its

inverse M ' haseigenvector 4 and eigenvalue %1
(ii) (10%) A unitary matrix U is definedas U'=U" where (U f )y = U;, if A is

an eigenvalues of U, show that |Jt| =1

5. (Total 20%) A periodic function of period 27 can be expanded as Fourier series as
f(x)= 929- + > a,cos(nx)+ ) b,sin(nx)
n=l n=1

() (5%) If f(x) isaperiodic function of period 27 and f(x)=x, -7<x<7,

expand f{x) as Fourier series

(i1) (10%) Prove that for any periodic function of period 27

L] ar= % S e )

(iif) (5%) From (i) and (ii) show that Ziz =2

n=1 1 6

-a X

where

6. (Total 15%) The Poisson probability distribution is described as p(x) = ¢

x=0, 1,2;---,00 and a isa constant. The expectation value of f (x) 1s defined as
(f(x)) = if(x)p(x), please calculate

x=0
(i) (5%)The mean value, (x)

(i) (10%)The variance, {(x~(x))’)




