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1. (A) Find the general solution for iy + Zz +2y=e"cos(2x+1) » (5%)

®) f(x}={l for 0<x <]

d f(x+2)= f(x) » find the Laplace trarisform
.{lfurlﬂ_:xﬂ:Zan Flx+2)= f(x) e Lap

of f(x)and solve 'iif +Zi +2y = f(x), y(0)=0y(0)=0 + (10%)

2. (A) From the properties of Dirac deita function, expand o (1-4:‘2') as the sum of
delia functions with simple argument; that is, find the parameters 4 and o_

suchthat &(1-4¢%)= 48(t-a,)+ 4,5(t—a,)+.... holds. (5%)
(B) Solve the  following equation by  Laplace  transform:
2 i
i,; +22’ +2y=48(1-4r), ¥0)=0,y(0)=0 - (5%)

(C) Is the solution y(Z)in (B) continuous at r=%? If not, how are y{¢t")and

Wt ) related? Explain how you can figure out this relationship simply from
the equation itself without actually solving for the solution. (5%)

3. Let F; be the set of all polynomials with degree less than 3.

(a) (B %] Find the transition matrix § from the ordered basis |1, z 3:2] to the ordered
basis 1,2z, 452 — 2].

b) {5 %) Let D be the differentiation operator on Fa. Find the matrix A represent-
ing I’ with respect to the basis 1,2z, 4% - 2],

4, Show the following Fourier transform theorems: (12%)

(a) convolution theorem F{f* g} = JEF{ fiF{g}.
(b) shifting theorem : F{ f(x — a)} = e "™ F{f(x)}.

(c) autocotrelation theorem : F{ [FOf(E~n)dE} =2z |F{ )]
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5. Evaluate the following integral: (10%)

"i X—sinx
sxi(x?+a)

dr, 4> 0.

6. Show that if a> 9,

] . 2
X—5mx X .a -
dr=L (L _asl-eT). (10%
If(auf} 24t 2 ) (10%)

]

7. (a) (4%) Find a vector field Flxyz) suchthat V-F=x>+y.

(b) (11%) Compute the integral ~ [(x* + y)dxdydz

using the divergence theorem, where V represents a quarter of the cylinder as shown
below. AZ

(0,0,1)

(0,1,0)

8. Solve the partial differential equation
O T du
e ox
where # is a function of t and x satisfying w(fL,x=-2)=0,u(f=0,x)=0,
S

2’u Bx
E[hﬁu and §T|:=u=e . (13%)




