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1. Giveny" + 6y’ +9y = 10sinx, (20%)
(a) Find its homogeneous solution; (10%)
(b) Find its particulate solution. (10%)

2. Solve the initial value problemy’ + 4y = 1; y(0) = —1, using only Laplace

transform. (20%)
3. Let 4 be the 3x3 matrix defined as follows: (20%)
0 _1 /4 _1 /2
A=11 il 1
1 /2 1 /4 1

(a) Find the matrix S that diagonalizes the matrix 4, i.e., find the matrices S and
A such that A = SAS™1. (5%)

(b) Calculate Alrgj A"=?  (5%)

y1(t)
(c) Let j(t) = |y2(t)| and solve the set of ordinary differential equations

y3(t)

1
%37 = Aj subjected to the following initial conditions: y(0) = [0]
0

(10%)

4. Let %(x,y,2) = (xy,yIny,0) and Cbe the closed path enclosing the  (20%)
region bounded by y =x+ 1,y =2x -1, and y = 1 and traversing in
counterclockwise direction.

(a) Determine if the vector field 7(x,y,2) is irrotational?  (5%)
(b) Sketch the closed path C.  (5%)

. (c) Calculate the line integral 9Sc v df, where dl is the line element along the

path C.  (10%)

5. Solve the following boundary value problem (BVP) governed by the (20%)
Helmholtz equation:
V2p+ d=0, 0<x<m 0<y<m,
subjected to the following boundary conditions:
$(x,0) = ¢p(x,m) =0, O0=sxsm

and
$(0,y) =0, ¢(my) =siny+sin2y, 0sy=m.
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