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1. #E dEe(originZ 2 /M ¢ =485 P(-2,2-3) ~ Q21-8) ~ R(-1-20) Rz Aa B AR AR EL7 G T

(row vectors)fréam 2 4618 A - FE AU A ¢

(a) % b =186 & A ik E o F-47 75 g #l(parallelepiped) 2 A 4% & 45 - 3 K1 - [4%]

(b) 3F3.98 oL =18 & F & 42148 B 1L (linear dependence) - [2%)]

(c) 35 £ A 94 B 45 M (transposition) &y #(rank) - [2%]

(d) 2 & % #h(linear system) Ax = b 7 »k — #2(a unique solution) » #FRAb R F EH R4H - [2%]

(e) 3% R A o) 38 48 i (inverse) sy 45 #1 {i (eigenvalues) - [3%]

(f) #HK A sy 45 i (inverse)sy 3541 & & (eigenvectors) - [4%]

Q) ZR+S=AHRGIFHEETATH  SHBFREEHE  HREERHES - [2%]

(h) 4B fi(h) & &9 S sa(similar) » 35 K B & 3(trace) - [2%]

(i) #D BeErmP iz & sp(principal axes)is #948 B 4 A 428 (diagonal matrix) . QQ =D > FEr Q 2D ¢4 H 48 »
HEA S P A AUE LA G R R E 45405 0 Q B T4 (real matrix) - [4%]

@&6}%[25%]
2. #FHE AT Ak 4(line integrals) ~ # &4 4-(surface integrals)#i £ #% 4-(volume integrals)4a B 1% -
(a) FEF=[F. £, R1& & (curve)i@ C:r(f), ast<h & ICF -dr = f(r(b))—f(r(a)) » 35 L F & o4& & S (scalar

function)f = f(x,y,2) 7T #& 4 B 4% - [6%]
(b) 3 8447 7] A (determinant) £ 5= 5 & & & B 4= & #&(cylindrical coordinates) F é & & #F =[F, F,, ] éﬁ%ﬁ*@(curl)

TEPVxF « T HEAEEZ LS Ur= rp+r8+rz&w - [6%]

(c) #(a)gi(b) - eh+t B VF - [2%]
(d) FE&FT HB W =w(xy) L& B E(closed region)R + A BBAH 44 B THAGERLT » HokkihtE

(Green’s theorem in the plane)it % B4 =, [[ V'wdxdy = Sﬁaﬁg,"{ds s AP n AR ey R OR: r(s) 8 B4 5k vy 2 (unit
R

normal vector) » JF8r'(s)-n=0 - n B EMHEE - [6%]
(e) FHRA()F w v R & B4 69454+ - [2%]

(f) %I 7 $ % % 2 (divergence theorem) [[[divGdV = [[G-ndA M & B &3 G w3 B4 B8 4 SR 21
b ap

(invariant under change of coordinate systems) - [3%]
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#B: TREEEAN) % 210
$ % B £ 2RzE 2 7
T4 e R X [40%]

3. FEWTEATE E-H%- 1AL 2(mass-spring-dashpot) 2 465 E &5 W

¥

I
g

EY " mETFTEE -KARERE -CARERAHR - y=y)BHARKBUELEEER #bzmf - ZHE T4
BN BEF AL R I P IE S w4 4 (restoring force) & —ky -~ pa 2 18 /7 (damping force) —cy' B m & A F R4 ¢
(a) B3y, = y,(f) B &40 > FA A J F4(force balance)ik & v, (f) 1 v, (1) #9805 F £ K (differential equations) - {8%]
(b) 3% (a)ah && R AL ik — P8 ¥ B F %2 42.(a system of first-order ODEs) it 1A % & A & (vector form)& % - [4%]

(C) FA|H —M o FREHF ELRAy"+8y' +3y =0 ~ y = y(t) # & AZ(general solution) - [8%]

(d) 2 Y(s) = L{y(O)} = | e™y(t)dt & y = y(t) 893 X (L aplace transform) » 3 S stk £- #4875 R A2 ¥ 16 Bean 46 4 1Y
#a(initial value problem) : my”" + ¢y’ + ky = F(t) ~ y({)):O Y (0)=1-~c=2ymk ~ F=0 - [8%]

{e) — & F(x) &8 K 4 $k(Fourier series)T & 4 f(x) = g, + i(a,, cosnx+b,sinnx) » LEGHTRAZASHL %M

n=1

IE % 14 (orthogonality of the trigonometric system)d £ - 2 @40 R F = F(f) 5 A #3 2T 8942 & #(even function)
WA e RAB G YT a +b, - [6%]
(f) 3% 242 & % R BIE & R (nonhomogeneous)F £ X, 4y” + 8y’ + 3y = 65cost & 4% #(particular function) - [6%]

W 4 4 22 A [10%]
4, ZRTe—ERERAH

0 a

HEAT R
(a) 3% B 5 8% Uk (method of separation of variables) » 7R Bp 4~ u(x,y) = F(X)G(y) » KB X F & &4 F(X) » [4%]

(b) &(a) » 2 u,(x)=sin(27zx/a) » FERu(xy) - [6%]
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