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1. (A} Find fhe genera! solution for %-;‘iuﬁ +2y=¢*cos(2x+1) +  (5%W)

&
lfor 0sx<i Flx+2)= f{x) » find the Laplace transform
O for lsx <2

(B) f{I}={
of f{x)and solve %+2%+2y= 1), H0)=0,)'(0)=0 « (10%)

2. {A) From the propesiies of Dirac delta function, ¢xpand” 5(1—411')3.5 the sum of-
delta functions with simple argument; that is, find the parameters 4, and a,

such that S(1-4#)=A45(¢—a,}+A5(t~a;)+ ... holds. (5%)
(B) Solve the fn]_lnw ing  equation oy Laplace transform:
LY 2@ 2y=50-47), HD=0y()=0 - (5%)

(C) Is the solution w(f)in (B) continuous at I=%? If not, how are " )and

¥t Yrelated? Explain how you can figure out this relationship simply from
the equation ttself without actually sulvi_ng for the solution. {5%)

3. Let P4 be the set of ali polynomials with degree less than 3.
(a) (5%) Find the transition matrix § from the ordered basis[1, z ::2] to the ordered
basis [1, 2z, 42 — 2],

(b} {5 %) Let D be the differentiation operator on Fy. Find the matrix A represent-
ing D with respect to the basis [1, 2z, 4% — 2],

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

(2) convolution theorem F{f* g} = 2z F{f1F{g}.
{b) shifting ﬂlﬂﬂr@l: F{f(x-a)}=e"™F{f(x)}.

(c) autocorrelation theorem : F{ [ £(£) f(£ - x)d&} = V2n|F{ Al
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5. Evaluate the following integral:  (10%)
]- r—8inr
cx’ {27 +3%)

dr, a > 1.

4. Show that if a > 0,

L - 2 )
[ HAY = 5 2 -a+1=-e) (10%
tf.rz{a1+:l:1] 2&"(2 ) (0%

7.1{2) (4%) Find a vector field  F(xy,2) suchthat V-F=x+y.

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

usiog the divergence theorem, where V represents a quarter of the cylinder as shown
bealow.

8. Solve the partial differential equation
Fu

a* o
where u is a function of s and x satisfying w(f;x=-w)}=0,uw(¢=0,x)=0,
Ou Fu
ale=0 ad Sla=e’. (%)




