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1. Solutions for ordinary differential equations (ODEs) (25%)
(2) Find the solution for the ODE y'+xy =x/y with the initial condition of y(0)=3 (5%)

(b) Find the solution for the general solution for the ODE y"+4)"+4y =¢ " cosx (5%)

(c) Solve the nonhemogeneous linear ODE x*y"—xy =3y =x" by variation of perameters or
undetermined coefficients. (5%)

(d) Solve the ODE (D*—=3D?+3D—1I)y=4cosx. (5%)

"=y +y,+10cosx
@) {y‘ ARC find y; and y2 =2 (5%)

=3y, —y, —10sinx

2.

Given an ODE: y"+2y -3y =u(t-1)+ 21 ]5(:—1), where u(¢) is unit step function, (¢ 1s
+

impulse function, symbol * denotes convolution, L{y)=Y(s) = J-: y(He™dr, y(0)=y"(0)=0.
(é) Calculate Llu(t —1)* %50 -D]="? (10%)
(b) Find the solution y(#) = L™'[¥(s)] of the above ODE. (15%)

3.
(1)Evaluate the surface integral J (xf + y}' + zi«;) #idd over a unit cube. The cube has the volume

center located at the origin (0, 0, 0), and its six plane surfaces are perpendicular to the x-, y-, and
z- axes respectively, and /4 is the unit normal vector pointing outwards from the surface.

(5%)
(2)Evaluate the contour integral ﬂ;xdy — vdx around the following closed curves in the x-y plane.

(a) The curve comprises four sides of a unit square whese center 1s Jocated at the origin (0, 0).

(5%)
(b) The curve is the circumference of a unit circle whose center is located at the origin (0, 0).
(5%)
1 11
(3) Consider the matrix A=|1 1 1
1 1 1
(2) Find the eigenvalues and eigenvectors of A. (5%)
(b) Find the eigenvalues and eigenvectors of A’ (5%)
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4. Partial differential equations (PDEs)

ot

(a) Use separation of variables to find the solution of y~aﬁ + xa =0 (10%)
he
' u  'u _ .
(b) Solve the boundary value-problem N + 5" = -}, where h is a positive constant, 7> 0. The
o )
#(0,3)=0, u(z,y)=1, y>0
boundary conditions are given as: u(x,y)=0asy—w (15%)

u(x,0)=0, 0<x<7m
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