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1. Please find (1) the general solution to y** +3y’ +2y =2 &*
and (2) the solution to y’ + 2y = 4x, y(0) =2. (20%)

2. Please find (1) 2 unit vector in the direction of the maximum rate of change of
® =x* -2yz + xy at the point (2,-1,-1), and
(2) the divergence and the curl of the vector function

Fa A 2 P4
u=x%i+2yz j+ y°k (20%)
. o
3. Please find the value of [[ b S ldx (15%)
0 (1+12) Y

[Hint: integrating around the contour //*’ :\

R ~-£le * R A~ |

4. Use the Laplace Transformation to solve the integral equation
t
Y(t)=at+ [ Y(z)sin(t - 7)dr - (15%)
0 _
[Hint: L{sin kt }=k/(s*+1*)]

5. Please find the principal stresses o,, 6,, 5, and their orientations to a stress state
o, =100, o, =6, =70, 6, =0, =-20, 6,, = G,, = -20, o, =6,=10. (15%)

6. For an 1sotropic, homogeneous elastic body in plane strain with no body forces,
the stress components o (i,j=X,y) satisfy the following relation

B oo
XX + Xy =0
2 S
0y 4 Poyy — 0
Z S
52 52
(&2 + @1 )(ﬂ-xx *+ J}'}')= 0
Try to show that (1) the stress components can be expressed in terms of one
stress function @ and (2) this stress function is biharmonic. (15%)
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1.(20%)y A x & vVEY Ay x 2 —RB_ZMy BKTF
7B F 8 A, 2 — A& B(general solution) -

vy -y +6y=4e"sin2x

2.20%) A — B f4ER - AHFE xy FEZ A4, 1) B(1, -3) C(5, 1)
D(2,6) miags  AEBEEMAEZEA, 1,5 XKkGwhselx

A

3.(20%) ¥ KT 7| & EH KA (Founer senes) » I EH W 5

27 -

f(x)={1 f —w/2<x<xr/2
{0 if m/2<x<3m/2

4.(20%) H—#a X[ +t)dt E—EREERETHS  RiFHR
BHEEFH B —%EER s BRI AL RS RERsEE

BRREMLZ(06)BREHERZS(-1~1)-

5.(20%) MK TFFFRANZAAH -

22+82-9=0

Z1R
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1. 20%) KT Fk K
I: e 2! cos(bt)dt

2. (20%) HF—F XMt EX523 T/m’ » B2 S 10m» AIH}RE 2m ¢
La dm PEHESE Im BEEFos Z 2K EKESE (mass moment of

inertia) «

5

3.(20%) FHRIA—HERFASL BNEED MmEBy X uB T £ 4
¥ m > m; 238 (a).(8%) I H B AR EHFLEX | (0).(12%)

ﬁ{}'l Zfz}={?<1 xz}ﬂml » MEMB A2 ER TR -

k, m, K,  m, k) = 40 KN/m » k; =20 kN/m
’—'\/\N\/\/‘ raann— m=10T m=20T
fﬂ} JH\ ;ﬂﬁ ;;ﬂ

e— S

¥ .
4. (20%) ﬂﬁiﬁﬁﬁﬁ; % 19 i&(residue th:nrem of complex variable) R F 7|k
SR z=e"%)
=2 30 49 (0<p<1)
0 l-21;:+t.‘.1t::5l51'+1::|2

5. (20%) oxy BRA LT —Z HHATRRE 123 B 5 5(0,0), (60), (54
BHE st ERARZS~ZABER 123 2R B0,0), (L0), O £&
Xy ZZ B NEH —E4.52) HAESEERRKRZ st BT ?

Y [

3 _{(54) 3 [(0.1)
{510} 7

) IRV 1 2 3
0.9 (6,0) (0.0} (1,9}
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d
(10%)1.Solve P* (D* —4¥ D +1) y=0, and D=—.
df
(16%) 2. Find
{(a) Laplace transform of f (7 }=¢>" J';:xsinara'a:.

(b) Inverse Laplace transform of

-4 g
F(s) = l1+e _
§? ~25-3
5 2 27
{18%) 3. Evaluate .
2 =2

(16%) 4. Consider vector differential calculus. Let g =xy® 2%, hA=x* 49 y* +4 2%,

and W=2yi+dz j+x* z* k,lodetermine

(a) div( grad k), (b) VgoVh, (c)grad(div#), and(d)curl(gi).

(20%) 5. {a) Find the Fourier senes.

| & = ml2<x<al2 )
f(x)"{n(;rfzcxﬂ;ﬂz) '
1 1

(b) Evaluate 1—l+—__+ .....
3 5 7

{20%) 6. Drive and solve the one-dimensional wave equation.

FHABEAEL /R

%] R

460



B 3 RAFOTR I B L4844 R
ﬁ_a:l&ﬁ$ i A AT ELEERHE
- - - AFBRME | F

LES%yAR T F| M i B X282 y(x) -

v (X)+2y'(x) + 2y(x) = 5sin x

2.25%) FmEZ xy A~ EREQGS) BRI xy B4 30 &

ZXYRELR RIEERxy R EMECS)EXYEBRAAZIAT G E A ?

I 3EANHERERBBERT I HLME -
f=[j(x*+y)dxdy HHEBHRRDTLE
R

=~ . (Vv

0.1)] 1 (-1.1) {11}

R 2 I
2 4
C1.0) o X U
« 8 4

‘ (0.-D)]3 (-1,-1). (1,-1)

(1).(10%)3R3A XY & UV EF 4 so il 4 2

X+Y=U
X=-Y=V

| Q).(I5%)F AMEZE UV ER A S KT o

4. (1).(10%) ik 3 £ 2 4% (gradient) VE 2 E R AT 2 A —F @& y=x"" B

I B b — B (x;, y)Z BB AT 7

(2).(15%) R K F & L —2(1,0)BATH R y=x" 2 Z i FE8E A 4T ?
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. MESLMHEEFLIXK
| y =bp+ bx
P2 453 by, by » B Dy, by A KB ? (20%) QR £ £
y=be+bix; +bxa+byxs+ ... +b.x,
T 24k by, by, by, bs,...by o143k by, by, by, by,...by R X A4 ? (20%)
2. —BRKBAWEESLAINE - FABAP R R L 10,000 ppm - 32 5 A
A 1,000ppb- S B 5 i BMEHMUARERL I0m/s-BEREZLOmM E7m-

SmAme FHRABEARERL Smfls« RPBRA S X% THRE A 80
BRIIEE ? AR ARRE E 183k o (20%)

3. ®K
fix)=x>* 3 =<x <3

Z 3% $h % 3 (Taylor Series) & K X, » (10%)

4. y'+%y_=y2 y BATHEEE 7 (15%)

5. K - 2x,x, + fo L= it(quadratic fDI'IIl)-z—*?% bi il (standard

form) » (15%)






