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(DB fx,y) = x* — dxy + 2y IZOWTHROBWICE 2 X,
(a) Bl z=f(x,y) EDA (1,0,1) BT AEEHOFERXERD X,

(b) f(x,y) DIBEZ$~TRD L,

Answer the following questions for the function f(x,y) = x* —4xy + 2y2.
(a)Find the equation of the tangent plane to the surface z = f(x,y) at the point (1,0,1).

(b)Find all the extreme values of f(x,y).

(2) RO RO WHERIE 2 /71T,

1
x'(6) = x(t) —x(1), x(0) =5

Solve the following initial value problem of the differential equation.

1

x'()) = x(6) = x(®)*, x(0) =3
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(DB flx,y) &

xZ
f@wzFﬁ;p(@wiwm
0 () = (0,0))
LED B ZOLEROENIER L,

(@) f(x,y) WRATERLTH D0 E 9 MHER X,

(b) IRDFES DIEZ KD X,

ﬂ.f(x,y) dxdy, D={(x,y):1<x*+y2<4, 0<y<ux}
D

Define the function f(x,y) by

xZ
f@y):{ﬁii;i (G ») = (0,0))
0 (Gey) = (0,0))

Answer the following questions.
(a) Determine whether f(x,y) is continuous at the origin.

(b) Find the value of the following integral.

fff(x,y) dxdy, D={(xy):1<x2+y?<4, 0<y<x}
D

(2) oMoy ez fR T .

(2xy® — 3)dx + (3x?y? + 5)dy =0

Solve the following differential équation.

(2xy® — 3)dx + (3x%*y? +5)dy = 0
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1(Fig. 1) D L 51 E & (mass) mD AN TLTHE (satellite) 2%, EEM D HEK (the earth) D& (around)
ZFEMEE (elliptical orbit) THEIE L TV 5 (orbiting) , #1BkH» HIEHIR (apogee) & ITHILA (perigee)
T COMERE (distance) ZFNEThr &nr, &5, FHEIIHEE (universal gravitational constant)
G4 5, LTOHERMICEZ L, B, HEHS (propellant) D'EH (ejection) it L AATHEDE &
> (decrease) 1XEEHTEX B (negligible) &35,

() ANILHEEOEMA LIHRIZE T AHHE (velocity) v &v, B3R L,

(2) NLEFENEHM S CHLE DR IT M (tangential direction) IZBAEIZMEH L CHEE 2K X4
(increase), £ (radius) ry®M#EE (circular orbit) I D 7-DITIE, HEZMZICHE LI
IRTIULX R BRSO K, R, BEOBEE I IHEER| O H B (instantaneously) ZH
EOEEICET D E LTEN,

(3) ANLEENEHR CTHE OB G IS EEH L CGREEZERIYE, ZOANTEHENHIER) S E
[RDiE S (far distance at infinity) IZEI D702, HEL D72 &I LT
72 B IRVHISR D X,

X1 (Fig. 1)
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B &: ERRE(ED 2)

EES| ©
UToOsMEcZEz L, (BL, HELRLHIE, BEZOFTER (permittivity of vacuum) % &y, BEDFE
W53 (permeability of vacuum) g, & L72 S\, fi#2E (answers) 121 ST BT R D BT (units of the ST system)
BT L, Fh, MEOEHIBFE (derivation processes) b TR Z &,

(1) ¥1E (radius) al[m] TE & (thickness) 23 &R (negligible) T B AN (inner) F & R E A (hollow
cylindrical conductor) &, H:£%b[m] CTE & NEEM TX 54MAl (outer) HEREE (a<bh) MO HE
X (length) L[m] ®[EEh = > 5 > Y (coaxial capacitor) DN d 5, WA EMERRE (a< p<b)BHLFEER
(relative permittivity) &, DFEEM TR /= SN TV 5 (Filled with dielectric) & L CHfHEER
(cylindrical coordinate system) (o, ¢, z) ZMEHA L CROMWICE 2 L, A BAAIFRREROE

B (surface charge density) Zp,[C/m* ] & L, IEOEME (KE (assuming positive charge) T 5,
@Q)FEBEN(a< p<b) DEHIEE (electric flux density) D  VER (electric field) E #Kd X,
(b) WAL DERRE DEALZE (potential difference between inner and outer conductors) Vg, % K kX,
() ZD[FE#h= 7 o HICET 2 H AL A FHE T 7 /L ¥ — (stored electrostatic energy) W, % K J2,
(d) = oREEh= 5 /‘U’O)g%'f"‘g..(capacltance) C %k X, N

.

(2) 1 (Fig. 1) D & 51T yz BRI % 5 M1 (bounded by an infinite yzplane), - \\\
B ZEHEE (vacuum area) & FEMEASFEIEL (nagnetic substance area) Bdh 5, Z DR } \
7)‘ Hd [m] D FEBE (distance) |2 z J5 A (W& iE FRIT T (perpendicular, out of this paper)) \\\\ |

IR R EE VL (infinite line current)I[A] D3PI TS,

\\ ™~ I
() BEVE AR DR g1 2 BEIRK (infinite) (1 —>0) & L & % OEEPORER . _d ]

N

% 5 AL, FHEREHE 1T (draw schematic of more than 5 magnetic flux lines in vacuum) . \ h

(b) (a) & X ORBIICH < HAE Y7 0 OADOKE S LAX (agnitude and  F \\ Ho
direction of force per unit length acting on the line current) Z2 % J, \ Y

() WEMERDIBREZR 1 3 1 (zero) (u—0) O L xDOELEFOHFREEY 5 AL E Z@O—>x
B+ 1T, 1 (Fig. 1)

(d) () DL EDOHEBRICE BUELET-VDHORE I EMEEEZ L,

(3) (@)X 2 (Fig. 2) ® & 9 72 BRIEHL (electrical resistance) M3 5 - A

HH X BEFF/NL—7 (rectangular loop) ABCD 3 10, £ B
SLIm] OEBEEES (straight conductor part) AB 23— E IR EE V71 B® LV ®

(constant velocity) v [m/s] THMENZ AT A FLTWL Z & 2
T(sliding to the right) 13 CD 2> H DO FREEE x 3HEA L TV -

C
< (increase), /b—7 OIE D B BH 1 (F6E FA1 7 ) =
\Z, ZERIAYIZ —4F (uniformly in space) CHEEAYIZ —E 2 (Fig. 2)

(constantly in time) DEEFR B [TIN5H L TW5D, ZD L X, F (terminal) 1-2 |Z3ET5H, IHF
1 2 EE LT 50T 2 DEIEV,, (voltage at terminal 2 with respect to terminal 1) Z KW X,

(b) @ ITBNT, BEREERABNx=d n]D L ZATEESIIZIREE (Fixed inplace) T, BEFILZEM
HIVZ —%k (spatially uniform) T D723, B=B,coswr [T] THIZEAL (time—varying) L T\ 5, Z D
EE, W2 ITBETHIER, RO L, = Z T By V% B D& KRME (maximum value) [T], o i3AJE
&% (angular frequency) frad/s], tiZEFfEs]TH A,

(o) (a) D X 5 IZEMRER AB 75>—EJEF’:V (m/s] THBENZAZ A FL, »>b) D& kﬁﬁﬁﬁ@ ZEfERY

%TE%Z)%P, B=B,cosot [T]TREAE(LTWDH LT H, ZDLEDHET 1-2 ITHETD
ﬁr'?’ﬁ% 1 ZREELTHIET 2 OBEV,; ZRD X,
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