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國立清華大學 110 學年度碩士班考試入學試題

系所班紐別：聯合招生 (0598)

考試科目（代碼）：工程款學 (9801)

共．�，第_L頁 ＊請在【答案卷】作答

7. (a) Apply the divergence theorem to evaluate ifj
5 

(F·n)dS where F = 2r3er 
-

r為十30ez and Sis the surface of the region bounded by the cylinder:'r�5, 0�
0 �2rr:, 0�z �4. (5%)

(b) Let F = 3函- 2rz2e8 + 4r2ez, Find V x F. Evaluate 死 F·dr where C is a

counterclockwise circle x2 十沢= 9 on the xy plane. (5%)

[Formula] Divergence and curl in cylindrical coordinates:
1 a(rvr) 1研邨V·v=- + -- + -
r ar r a0 az 

Vxv=(若誓－誓） er + (誓－誓） ee 弓（閂严－誓） ez 

8. (a) Let f (x) = {却 lxl:::; 1, A。> 0.
o, lxl > 1 

The 
。Fourier integral representation of f(x) is f(x) = i。 [a(w) cos wx + 

b(w) sin wx]dx. Find a(w) and b(w). (5%)
(b) Consider an infinite beam problem Elu"" + ku = f(x) with the loading f(x)
given in (a). The deflection u can be solved and written as u(x) =

J。�[c(w) cos wx + d(w) sin wx]dx. Find c(w) and d(w). (5%)

1 1 9. Solve the Dirichlet problem in polar coordinates: V2u = lfrr +-ur + -u00= 0,
「

2

1 :5 r :5 2, 0 :5 0 :5�. with u(r, O) = 0, u (吒）= 0, u(l, 0) = 0, u(2, 0) = 10.

(10%)

10. (a) Evaluate p Z一1

C (z+l)(z一2)2
dz where C is the counterclockw1se circle lzl = 4.

(b) Evaluate the integral 」
oo lnx •

o x2 +4 
dx by residue theorem.

(5%)

(5%)


