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1 Find a general solution for €37y’ = 2(x + %) + 3. (10%)
2 Solve the initial value problem y” + 2y’ + 4y = §(t — 1) with y(0) = y'(0) = 0. § is the Dirac
delta function. (10%)
2 1 0
3 Find all eigenvalues and corresponding eigenvectors for A= 10 3 0| (10%)
0 1 2
Q1 0 Qin
4 IfA= i | is a n by n square matrix and det A = a, find
Ani1 " Onn ‘
(a) det(AAT), (5%)
(b) det(cA) in which c is a scalar. (5%)

5 Consider a partial differential equation
2%u(x, t dtu(x, t
at? . ax*
in which u(x, t) is a periodic function of t satisfying

a*u(x, t) 0%ul(x, t) ou(x,t)
0,t) = Lt)=——— =V = ==
u(0,6) =ull,t) =—52— 9x? at 0
x=0 x=L t=0
and
, . TX . (2nx
u(x,0) = vy sin (T) + v, sin (—L—) .

a, vy, ¥, and L are some positive constants.

(a) Solve the PDE. (25%)

(b) What is the period of u(x, t)? (5%)
6 Solve the partial differential equation

dulx,t) du(x, t)
+ =0
ac | ox

with u(x, 0) = u,(x). c is a constant. (10%)
7 Consider a scalar function f(x,y,z) = xz — yz and a vector a = [1,2,3].

(a) Calculate the directional derivative of f at point P: (1,0, 3) in the direction a. (5%)

(b) Find the direction in which f has maximum rate of change at P. (5%)

8 Evaluate
= ff xz2dydz + x*ydzdx — xy?*dxdy
s

in which S is a closed surface consisting of the cylinder x% + y? = 4 (0 < z < 3) and the circular
disks z = 0and z = 3 (x% + y? < 4). (10%)






