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1. (15%) Define sinc(x) = ﬂx)—
X
(i) Calculate Iing sinc(x).

(ii) Calculate f sinc(x)dx.

2. (15%) . :
(i) Forthe nxn matrices 4 and B,in general 4-B#B-4.  Prove that, however,
trace(4-B) = trace(B- A).

() If A isaeigenvalue ofa 2x2 matrix 4, show that 1 satisfies
A? = A trace( ) + det ( 4)=0.

where det(A) is the determinant of matrix A4

(ii)) Amatrix P isa projection operator satisfying the condition P? = P
Show that the eigenvalues of P are 0 and 1.

3.(15%) For the following vectors, please indicate which one (or ones) can be written as a
gradient of scalar function(s) (that is, V) and calculate the corresponding scalar function(s)
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1) - X+ +0z

O -F e

(ii) yz;:+xz):+xy§

(iif) 2xy22x+[x222+z-cos(yz)]}-%[y-cos(yz)]z
(v) x’x+2°p+y22

where X,y and z are the unit vectors of X, y and z axes respectively.

4. (10%)
(i) Expand the following periodic function as a Fourier series:
f(x)=x*, —z<x<n
{f(x+27m)=f(x), neZ
(ii) From the result above, calculate
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5.(10%) Suppose F(w)and G(&) are the Fourier transformation of f (t) and g(1)
respectively.

(i) Show that the Fourier transformatxon of f f(r (t t)-dr is F(w) G(o).
(if) Show that [ F(w)-[G(w)] ) do= [ r(){e(0)] a.

6. (15%) Flnd the general solutions for the following differential equations

dy
1 +4 Y _4y=
@ x xoo—dy= X’
Q=—2y+z
dz

z=-—4y+3z+10cos( x)

7.(10%) If n is a positive integer' show that
(1) f 214 exp(—-ax ) dx = —— 2 prond)

I
@ [ exp(-axt) ar= D 7

x

8. (10%) For the Poisson distribution p, (x)=e™ a_‘ where a>0, x isanintegerand x>0,
x!
calculate .
(i) the mean: {x)=> x-p,(x) and

x=0
©

(ii) the variance: o’ = <(x - (x>)2> =3 (x- (x))2 p.(x).
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