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1. Solve the initial value problem: ‘ (15 %)
gzl +2y=r(t)
dr?

with the initial conditions of y(0) =0 and %(0) =0 where

I if O0<t<li
r(t)={ i<l

0 if r2>1
2. Find the Laplace transform of the given function : (10 %)
t if O<t<r
{) =
Fo {t—ﬂ' if 7<t<2rx

and

SO =f@+27) for t>0

3. (a) Show that all the eigenvalues of a symmetric matrix are real. (10%)
(b) Show that the inverse of an orthogonal matrix is orthogonal. (5 %)

4. A coupled first-order system is given by of y'=Ay+ge™ where

t -3 1 -6
y= »n A= and g= .
7 (1) I -3 2
(a) Find all the eigenvalues and the correspnnding,'e_igen\'ecto:xs of A. (5 %)

(b) Find the general solution using the method of diagonalization (15%)
(i.e., decouple the system by diagonalization).

5. Let V=xyi+(y-z)? §+2xpz k, please find div (curl V), ie, V-(VxV). (10%)
6.  Show that using Fourier transform the general solution of the wave equation (15 %)
Uy = Pty (—o<x<0,t>0)

with the following conditions

u(x,0)= f(x) (initial deflection),
u,(x,0)=0 (initial speed zero), and
u—>0u, >0 as|x|-—»> o0 forallt

is D’ Alembert’s solution given by u(x,¢) = J2~[f(x ~ct)+ f(x+ct)]

where c is a real constant.
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7.  Evaluate the integral I 7
g

d. | (15 %)




