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1. (15 points) Let functions v, (t) and v,(#) satisfy the following ordinary differential

equations:
dv (1)
*——=gBy (1
m— qBv,(1)
dv (1)
> =g[E-Bv (¢t
m— gl (D]

where m, ¢, E, and B are positive constants. Please find the solution of the
functions v.(t) and v,(¢#) with initial conditions: v,(t=0)=0 and v(t=0)=0.

2. (10 points)  Let function f(x,v) satisfy the following partial differential equation
,Ofy) _ do) df ) _

dx dx v 0 Table 1
Let ¢(x)=sin(7x/2). x v f(x,v)
(a) Find the general solution of f(x,v) in the interval | ! 1 10
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(b) Let us consider a special case, in which ° f(x,v) at given x

and v are listed in Table 1. Can we determine the value of

f(x,v) at x=3 and v=2 from Table 1? If we can,
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what is the value of f(x,v) at x=3 and v=229

3. (30 points) Evaluate the following integrals

_ 2
(a) 11=J )czexp[—(x2 'th) ldx ,where >0 and u>0
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b) I, = - , Wwhere [=4/-1
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4. (15 points)

Let M= ,Where a>b>0 and d>c>0,
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(a) Find the determinate of the matrix M
wnhdM*ammwmmmudnm

(c) Verify your results by showing that MM =7, where I isa 4x4 unit matrix,

5. (20 points)

1 0 -
Let M=| 0 3 ¢ , Where i='\/:T
i 0 1
(a) Find the eigen values and the corfesponding eigen vectors of the matrix M.

(b) The matrix M can be decompose into M = SAS¥ , Where §% is the complex

conjugate of the transpose of the matrix $, and A is a diagonal matrix.

Determine the matrices A and S, and verify your results by showing that
M = SAS®.

6. (10 points) Let us consider a vector field V = e (y*sech y)+ e (xtanhx),

where the boldface font indicates that the variable is a vector. The vectors e and e

are the unit vectors along the x and y directions, respectively.  Please evaluate the
following vector differentiations V x (V-VV)=2
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