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1. Solve for the following differential equations or initial value problems.
@) ye? ff:; txe =12y7 p0)=-1. (5%)
(b) 4y"+3'()y =cscdx.  (5%)
(©) y=x'+ ;(; Y. (5%)

2. Please find the Laplace transform of the periodic function with period of 4a
shown below. (10%)

3. Avector F=x1 +yj+ zk,and S is the closed cone surface. The closed cone
yl
surface cqualnon is z= (x*+y)'", 0 <z <I (including the cap surface cquation,

X'+ y =1, z=1). J, k are three orthonormal unit vectors.
(a) I_,valuatc the vector integral with this two surfaces (cone surface and cap surlace)
(8%)
g FedA

(b) Using the Dlvugencc theorem of Gauss to re-evaluate the vector integral shown
above. (7%)

4. Consider the waveform of vibrations in a circular membrane. The partiol
differential equation is shown as follows:

5 _
TE_4v2z=4 53_2;+1@ 12?33(()<r<l< ~r<0<7)
A’ as ra rae?
The preset conditions are:
z(r, ﬂl)_‘l(l 7[1)
,-7[’t)‘~ (' 7,-1)
’ z(r,(;’,O):f(l,Q)
1%/4
—(r,0,0)=0
5 ( )
Z(R,6,t) =0

Plcase find the general solution using the separation of variables method (You
don’t need to solve the coeffcients).  (10%)
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S./(t) and g(1) arc given as follows:

) I 2<t<2
0= {0 otherwise cand g = {
Let (1) is the convolution of /(1) and g(1). hr) = f(0)* (1)
(a) Find and draw the function of i(1)  (5%)
(b) Determine the Fourier transform of /(1) (5%)

1 0<i<2

0 otherwise

6. Determine the value of the following integrals  (5%)

o

X 2
j (i!l?’_?(_) (i

0
7. FFind the cigenvalue and cigenfunction of the following Strum-ILiouville

problem. (10%)
YAy =0, p(0)=y'(n)=0

8. Assume k> k' >0, calculate (10%)

oD
Jsin kx sin k'x
——————— e ——— x
X 2 -+ Clz
0

9. (a) Calculate forreal a, 0<a<l (10%)

0

v 2a-1
o —— a’x
1+ x

0
(b) Is it necessary to have a restriction on @ 7 Why? (5%)






