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※考生請注意：本試題不可使用計算機。 請於答豆葉卷（卡）作答，於本試題紙上作答者，不予計分。

1. (30%) Consider a driven unda且.ped 血臨sp血g system desαibed by the initial－叫ue
problem 

y" + w~y = K sin3 wt where y(O) = y'(O) = 0 

(a)(10%) Disc田s why there 缸e 枷企呻quen
which the 句ste血 is 旭 pure reson缸ice.

(b)(20%) Obt血 the 叫utions of the initial-value problem for w = w1 叩d."w=w2.

2. (20%) HF = c\l(l/r), where c is consta且t and r =xi + yj + zk is a position vector 
wi七h JlrJI = r, fin吐 the flux of F through the sphere x2 ＋計＋ z2 ＝ α2.

3. (25%) The steady temperatures in the circul缸由εshown in Figure 1 c祖 be described 
by the folio討且g Laplace equations. 

u,.,. ＋抖＋主句B = 0. 

Find the steady-state te血perature 包（r’。）．

v . 

x 

Figure 1: Ring in Problem 3 

4 (25%）組 of the qu目前ons below refer 切 the following matrix A 

A= 11 2 0 -11 
10 0 1 2 I 

(a) (5%) Wh的 h the rank of A? 

(b) (8%) Find a b晶is for the nullsp目e N(A） 。fA.

的（53) Do自 there e討st a vector bεR2 such that Ax = b h扭曲 solution?

IOI 
( d) (73) Find d 叫utions of Ax = I; I Ex.pre田 your 叫的ion in the form x = 

Xporticul•r + C1X1 ＋句句 where x1, x2 are -special solutions. 
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