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1. (10%) Find the eigenvalues and eigenvectors of the matrix
Ll -8 2
SR

2.
(5%) (a) Find the directional derivative of f(z,y,2) = 22* + 3y* + z2 at the point
P: (2, 1, 3) iu the direction of the vector @ -- §— 2k,

(5‘}?] (b} Find a unit vector @ of the cone of revolution 2% = 4{z? + y*) at the point
{1, 0,2). z

3.
(5%) {a) Show that the form under the integral sign is exact and evaluate
{2.2.2]
Ded 2 3 ‘A
fiﬂsﬂ,ﬂ} (2adz + 3y ady + v dz). //g{‘_
_ 4
Z
(5%) (b)Show that & representation z = f(z,¥) can be writben __:;’f--
- - s o /'3
e, v) = we +vf + flu,v)k,
and a normal vector of the surface can be written J i i
af. Of- - -
Moo g g
Bu  ov k.

(4) (12%, 3% each) A complex function f (2) is called entire if f(z) is analytic for all zin
complex plane. Determine whether each of the following complex functions is entire?

@ f)=Re(?) () f@)=2-7 (O f@=zt7 @) SE=¢

{8) (12%, 6% each) Integrate the following complex fimctions counterclockwise around

the cirele |2l = 2.
. 22 'E._z:2

® g e

(6) (11%,) Consider & random variable X with the probability density function

EQ
@) = = ewl=5)

for —oo < £ < 0. Define a new random 1{jn;:*ia.b1e ¥V as follows: When X = wp, ¥ has
the conditional distribubion '

1

Find the density function of Y.
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(7). (a) Solve the differential equation 1" = (3"}’ » where both
y and ¥’ are positive. (5%).
(b). A differential equation is as x*y"+3xp'+y=0. Is it 2 linear
and homogenous differential equation of v (2%)? Usually, what is
the equation’s name called by us (3%)7? Please find its general
solution. (5%).

{8). (a) Using the convolution formula to find the inverse of the
following Laplace form H{.s-}zTé—u. (5%).
s (s° +1)
(b). Find the La'place transform of g(t} = sin(wt +v), where w and v

are constants. {5%).

ax®

(2). Find the Fourier transforms of ¢™ and m'*zrespectively, where

a>0. {5% each).
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