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(if) —5 +4y=secix (10 %)
ax

7. Solve the following initial value problem

A
a oA ~ 4
with y = 0 and P_o st (=0 (10 %)
dt
3.  Determine clearly all the nature (real symmetric, WiﬁmSy{’im&tf»C Hermitian, orthogonal or unitary) of

the following matrices. (Each matrix may contain more than one nature. No proofis needed.} (10 %)

12] [2 1=i] | [eosé -sing] | /M2 il2
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(E} The matrix
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4. Let o(x,v,z) and ofx,y, z} be continuous with continuous first and second partial derivatives on a
< g .
smooth closed surface X and its interior I Suppose both V¢ = ) and Vpo=0 inM. Prove

that j‘ f j‘M (ch(p - (p\'/zfp)d‘v = 0. (hint: Gauss’s divergence theorem) (10%)
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— =K 5+ A-—+Bu| wherek, Aand B are constants
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can be transformed info a ¢ oand B
appropriately and letiin

(ii) Use the previous idea to solve
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ufs, O)=xin—x) for0<x< (10 %)
7. (i) Please use contour integration to evaluate the integral
[~ x?‘ 7 YA
i : 73 ax . (L0 78}
So (14 7Y (2+ 2+ x7)

(ii) Indicate true or false for each of the following statements about complex
variables. (No proof is needed. The wrong answer will be given no score but will be deducted 2
points. /B A4E4E 40 2 4 (10 %)

¢ £t £
A) The value of lim— does not exist;
=0 2
. N ) afizy ... . .
(B) If f{z)=xy" +ix"y, then ——= and f(z) are analyticatz = 0;
A
‘{o‘&Z
(C) f(z)=(e" cos y)+i(e”sin y) is an analytic function;

\

(D) Iff(z) is analytic, then 3 Ff(2)dz =- j f(z)dz;

(E) A unit disk in z plane is mapping onto the upper half of w plane

i-z

via the transformation w = .
i+z




