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(1S, ={(x,y,z)ER3lx2+y2s4,z=4},SZ={(x,y,z)ER3|z=x2+y2,zs4},51U52J1®71~
[\ & BAERARY Ml En&T 5, F(x,y,z) = (xz, - 3yz,zz>635(frb’f, F-n®S, FOEESIB LN
S, L DOHEES 2 KD K.

Let §; = {(x,y,z) € IR§3|x2 +y2<4,z= 4} and S, = {(x,y,z) € R"’I z=x*+y?,z< 4}, and
let n be the outward unit normal vector on S; US,. Set F(x,y,z) = (xz, —3yz,zz), and then
calculate the surface integrals of F-n on §; and S,.

2) EMA ARy +xy = 2xD—fEZ KD Ko
Find a general solution to the ordinary differential equation: y'+xy = 2x.
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(1) ROEMADTEXRO—RAEERD L -

Find a general solution to the following system of ordinary differential equations:

—=2x-y,
dr 4

Yy
dt
@ flry)=3x+2xp+y, g(x,y)=x +y* 1T 5, i glx,y)=00HET, flx,y) DERESE
OB /IMEZERD X
Let f(x,y)=3x"+2xy+y* and g(x,y)=x"+y°—1. Find the maximun and the minimum of
f(x,y) under the condition g(x,y)=0.
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BRI} (fuel) %2 # 51T (backward) B4t (injection) 5 Z LT & D, B & KMMAEITELT O &HF
(conditions) T, EfFF 304 v hA— (rocket car) ZE X 5,

A BRENOREFHEE (velocity) 13X 4y M —OEEUITH U THMAY (relatively) IZ—5€ (constant)
DiEV, THh5,

B) MEINZEOBEEOTT Yy I —DERE (nass) ZM&ET 5,

C) B5Z (time) t = 0lcO4 v R A —IC##E (loading SN TNAREOEEIImM, T, KXt [TBT 2R
BIOBEEIL, my —at THZBND, ZIT, aldBMNKHEHZD OREIERETETDH D,

D) gt =0Tonr v hAH—OHEEIEOTH S,

PAFOBWITEZ X,
(1) Fig. 1 ®&dicar v R H—AUKFEIC (horizontally) EfFLZEEEEZ S, BRIEHBREDHN
(force) X% v MA—IZ@BNBNET 2,
®© or v bhH—Om=ERE (%—) WEAKTEZE5NS & ZEEHERTFH] (nomentum conservation
law) ZHWTET,

auv Vo
dt (M +my — at)

@ #&dh (horizontal axis) ICHERS, #Edh (vertical axis)icsy MA—DFEEZEED, OF v b
—DEE DML OMEREE] (schematic drawings) ZiRt.

(9) Fig. 2 L3 Icor v b —2MESE (angle of inclination) 6D#HHE (slope) ZETLZHES, O

Ay R —OBREE maxinun velocity) 23R &, EFIMNEE (gravitational acceleration) %
g L, EAUANOERZIESTR EDHIET T v MAI—IT@hanET 5,

EFT A

By bA—

ory hA—
PRI S 75 1]
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(1) BEE (car) DFDFET VY (handrail) 1222 (air) TV BBWAY T AH X (heliun gas) 3E A
(filling) = M7= AM (balloon) MR TEHRDIF SN TWS, HEIHEIZ—F DEE (constant
velocity) TE- I <ITE> TWD, ZDHE, BAIIFE S (buoyant force) ITKDE RITEWT
W5, HEIED 71— (brake) 12k DEE (slow down) L7235E, BMIZE D HI MhZKIRL,
AT Z 5> < 2 f1% (dynanics) DB AN S FHAR X,

(2) Fig. 1 1R T LS ITAERER (horizontal floor) & FEE/REE (vertical wall) IZBSF (ladder) %
LT, EIBET, AN FE2BREIEEEZD, BT 2ELEEDSEH (conditions) ZEL T
RS, ESINGEE (gravitational acceleration) & g &9 5,

A BFEKEDREDAEEZIET B,

B) #FDEX (length) 1L, BE (mass) ldm, FTDOEL (center of gravity) I3BETF DL (center)
WHBHDET D, BTFOERIIRNWEEZ S,

0 BETDOTFMA EKEREDEOE BRI (coefficient of static friction) i du& L, EE
BELBET & DERIIRVHD ET B,

D) NDEBEEEZEMET S,

E) BEFId—kE/28E bar) &L TEZD, £, BOERL ESLICHKRL TEETE S,

AR DOBWITEA Ko
O BFMBSRNT, AMERBICED ZENTELRDAE i ET2EE, tan Oy, Z2KD
Ko
@ BIEEERBORELBNZRDZERDAE TN <D I LZ2HAT L.

B
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Fig. 1




No. 5 / @

2017598 -2018%F4AEHRME
KRBT EMRRMELRELXRARFHEL
B B %4 _BESFEOL)

FERS| O
DIFTOREICZZ &, % (answers) 121X ST BEAZRDBAL (units of the SI system) 219 Z &,

(1) Fig. 1 ®XSIC=50 (two sides) DV a & HD 2 BDOEM (two electrodes) 2D, FATEARF ¥ /¥
3% (a parallel plate capacitor) 23» 0, k& (distance) 2% d DEMEITITFH LA (dielectric)
MA>TWS (inserted in), FBAEDOFHFBER pernittivity) 13, —H D (edge) 2 5 77 D ¥
(edge) ~, FEEE (distance) & & BHITEMBANTZEAL (changes linearly) LTWB, 4, &, &M W
(either end) TOFEBERTHHEE, ZDIALT o YOEELRR (electrostatic capacitance) 2
Kb e

g

i
¥
i

PR 5, YU

Fig. 1

(2) Fig. 2 DX S IZHHE (both ends) DWEHE (magnetic poles) iZ+m OREMT (magnetic charge) WENT
W5 (induced), £ (length) MDA (nagnet) 23H 5,
DO ZOWAEDOHIKET— A (nagnetic moment) %K X,
@ ZOWAN—IESEES (uniforn magnetic field) # T, AR D FM (direction) 8D A
(angle) Z72 L THLNT NS, BHEEIZE < F1 (force) 23R, N %K (indicate by
drawing a figure) ¥ &,

® WrEDIIHNVY (Hisf, EERE—A2 NEBEEINS) (torque) 23R K,
@ ZoOWEZEHIDHF (direction) [0 = 0] 5[0 = 0,]F THEE (rotate) S ¥ 2 DITHERMEE
(work) 23R X,
+im
NN
H

—in
Fig. 2
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(1) Fig. 1 ®& D1z, EZd (in vacuum) THEMN 4 (radius 2 ORNERER
(inner spherical conductor) &4 b DIMERESK (outer spherical
conductor) 23,0 ZE U1 LT (concentric) BOANTH Y, WEKICER
(electric charge) §%5 27z,
D HAENBEHEINTWDS (earthed L ZDEBXNTBEDREDHF
(outline of electric lines of force) ZH4iT (draw) .
@ HERDHEBRI N TS (isolated) & EDBKITRERT.
® EFxE@, @DWE (in the two cases) THERE/ERD BN 2=
(potential difference between the two conductors) (2B 57
(different or not), & & Z DM (answer and its reason) ZibXIK,

(2) Fig. 2 DX D72, B (permeability) My Eup @ 2 D OREMEMAMEL (two magnetic materials) @
B 5LE (interface) KRBT,
@ AR (magnetic field) #
® W (magnetic flux density) B
DG TN E RS (boundary condition) ZHEmEE 75 L D (based on fundamental equations) K
Wk, 12770, EAEECEBRIZFHEN TWARW (o electric currents at the interface) & LTXW,
® Fig 21TBNT, yg, py 0y, 6,0BICEODIIDHA (the equation that uy, p, 65, and 6,
should satisfy) 2Rk,

HEE
B(H or B)

u2

Fig. 2





