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1. Consider [ (p}-—-Eﬁ-}u (see Fig. 1). Find the derivative of f{p) in the

{# . . n . . .
( ?’D ) direction of 7, at point P. The circle in the figure represents a sphere with

72 2
0.6 %10 cm

J is the unit imaginary number.  You may use any approximation in your final

center at O; r,, being the radius of the sphere, is 10 cm; & =

. ]
answer. Given tan"'g"l"= 266 .

Z=X+Ii
2. Let f(z)=cosZ ,where _ lf? .
=X~y
(¥ ?( y a)ls f(2) continuous everywhere in the xy plane. E KPI& h. )
AT )
(_? % } b) Dioes it possess a derivative with respect ta z everywhere in the xy plane. :j;“«-
If it possess a derivative with respect foz, find it. L
75
3. Ttis known that }ﬂ
a3 4 .
i ml+ny=z-2 222 4
(%) Lnt+z)=z 373 4

where Fn{l+z) is the principal value of the complex logasithmic function

in(l +z). Find the radius of convergence of the above series.

4. a) Find the points at which the complex valued function Lnz is not analytic.
&%) '
(27
&%)

b) Expand the function in a Tayor series centeredat —1+i.
c) The radius of convergence of this series is J2. Suppose you are asked to

find La(—L—0.2{), which series are you going to use for this caleulation?

The series in this problem or the series in problem 3. Why?

Fig. }
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{14%) Find the solution of y(x)
@ 7 +2(0—x)y" +(x—2)y =2e*

® Y +3xy+x’ ~1=0, =1

(12%) Find A(x) and B(x)

04 :

— = —jBe™

ox

2B _ . A0, BO)=G,
— = —jde”

dx

(@) (8%) Find the eigenvalues and the orthogonal eigenveciors of the matrix A
2 ¢ 0

A=[0 4 B3
0 /3 6

(b} (4%) Find the eigenvalues of 4°

(12%)As shown in the figure, the center of the sphere is located at & (0,0,0).

There are two points A {—3— —£ l]l {4l 3:!:1__ £J on the sphere. C is the

middie point betwef:n A and B. Now we rotaie the c(}ordmate System so that the

new X, axis is along OC and the new y axis is parallel to ATB What are the new
coordinates of T {0,0,1).
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