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科目 : 工程數學共 2 頁第
	

頁
木請在試卷答案卷 ( 卡 ) 內作答

( 25 %)

1 . Solve the nonhomogeneous Euler - Cauchy equation	 ( 25 %)

x3 y 一 x2y ” 一 7xy + 1 6y 二 x3 lnx

( 25 %)

2 . A mass - spring system as shown in above figure can be modeled in terms of the following

equations of motion ,

m1 �; 十 ( k1 + k2 ) y1 一 k2y2

m2 夕: 一 k2y1 +( k2 + k3 ) y2
= 五 ( t )

= 為 ( t ) yl ( o )= � 1 ( o )= y2 ( O )= 夕:( o )= o

where m1 and m2 represent the mass , k1 一 k3 are the spring constants , f1 ( t ) andf2 ( t ) are external

forces , yi ( t ) and y2 ( t ) represent the displacements of m1 and m2 , respectively, and (‘)

|

d2 (.)
dt2

( a ) Suppose ;(/) 一 {;! o < t < 3

t > 3 and 為 ( t )=

Og

8 ( t 一 5 );

2te 一 3 ‘ cos ( 3irt );

o < t </)

,J < t < 6

t > 6
LetJ 1 ( s )

represents

represents the Laplace transform o 馴 ( t ). Find JI ( s ).	 ( 5 %)

( b ) Express the function of time , Jj ( t ), in terms of functions of frequency , a ( w ) and 尸(。), by

using the Fourier Integral representation o 鐵 O]

Let m1 = 1 , m2 = 1 , k1 = 4 , k2 = 5 / 2 , and k3 = 4 .

Find the solutionyi ( t) andy2 ( t ) for O < t < 4 .

( 7 %)

( 1 3 %) 



u ( x , O )= f ( x )
au ( x , O )

Dt
圍subject to the conditions

u ( O , t )= o , u ( 1 , t )= O , t > 0

二 0 , o < x < 1
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Linear 里  ra ( 25 %)

3 · Let C be the curve traversing the quarter - circle x2 + y2 = 1 from ( i , o ) to ( o , i ) in the

plane , then moving along the horizontal line from ( o , i ) to ( 2 , i ). Let P ( x ,,, Z ) 一 4x i .

Compute · dR ·( 5 %)

4 . Consider the linear system equation Ax

and b

Let both m and n be real number , determine

( a ) the rank of A ;

( b ) the values of m and n , ifthe system equation has infinitely many solutions ;

( c ) the values of m and n , ifthe system equation has precisely one solution ; and

( d ) the values of m and n , if the system equation has no solution .

( 3 %)

( 4 %)

( 4 %)

( 4 %)

I!i 一作 · qdA , to evaluate the integral
s

over the sphere S : x2 + y2 + z2 = 9

( 25 %)

6 . A certain function f ( z ) is represented by the expansion
	

( 5 %)
1	 1	 1

-二∼+— 十一,二 +…
_ j	 _ _
乙 	 22

in 1 < 」 z |< 。 . Determine the close form ofthe function , and evaluate f ( 3i )

7 . ( a ) Solve the partial differential equation

au au a2u
平十 一平 , Omxm1 , t > O ,

( 20 %)

5 · Please directly apply the theorem of Gauss ,  ivPd

 xi 一 zn). qdA
S

( 5 %)

( b ) Summarize the effects of the term au / at on the left - hand side of the partial differential

equation .	
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