B-E OEMED

F=E REWNRS

- SRR R ERHRMED

EH— RERHFESR

1. WRPEBIER
(1) BUAT D (X, Xy X)) = Yy Yorenn Vo) 7 Y, = Y (X, Xoreey X)) 2 2 TR A AR
B CREBEIRAIRS > ERRATHE LKA Z M &)
) & (1) Y =Y (X, %, ) FBE f U k EERE 855 kK MY

2. )R PEBRYEFR
(1) f(t)=(x(t),y(t) : BB _LErRRE > THRER
(2) f(t)=(x(),y(t),z(t) : BEEB=AERFERE - Al KRR
(3) f(x,Y,2)=(u(x,Y,2),v(X, Y,2),W(X, Y,z)) = =58 — 4k &K EL

A AR

@) f(xy) = Ul y),v(x y),W(x,y)) @ BRI HER B R

AR
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R—IED (F)

{5 1.
Sketch f(t) =(sint,cost,t), where 0<t<2x

HE2EEMRNE © 2023
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B FMERBEIBIR « FEERMD

1. RREABIRRER
D & fO=(O LO- fO) GOk aeR > L=(L L l,) <R

imf(t)=L o

il

f (t) = (sin(t),cos(t),e") * 3K lim  (t)
»limsin(t) =0 ~ limcos(t) =1 H Itirro1et=1

- lim (1) = (0.11)

(@ & limf@)=L " limgt)=M > ceR H limit)=ack * Al :
lim(cf )(x) =cL

lim(f +9)(x)=L+M

lim(f xg)(t) =

@
@
®  lim(f-g)(x) =
©)
®

lim(A)(1) =

© % lima@)=0 > Hl [ilg(%)(t):

(B) & limf(t)=LeR ~ Itirerg(t):g(L)e]Rrn

t—a

I 1img(f (©) = 9(L)

@ B limfO=LeR" - lmg()=g(L) <R’

Hif limg(f(t)=9(L)
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R—IED (F)

2. v 5k PR ) 2 A
@ f(a) fF1E
(1) fMeR" f£ t=a i o @limf() F1E

€)

(2 & f@),g)eR™ f£ t=a & > ceR H At)eR £ t=a #HH  H|:

@
@ = » (%)(t) fF t—a M

(B) #H f()eR 7 t=a #HFH gt)eR" £ t=1f(a) HHE
HI (go F)M)=g(f(t) £ TR

—

(4) H f(t)eR™ f£ t=a HHFH gx)eR® £ x="f(a) HH
HI (go ) =g(f () £ GINE b

—

3. 1R
1) # Q=6 L0, f,0)  ack

f(t) £ t=a A <

MBS f(t) =

(2 # f().9(MeR" 7 t=a WM ceR H A()eR £ t=a Al A

© (cf)t) 7£ t=a AIFEE (cf)(a)=

(F+g)®) & t=a AIME (f+g)(a)=

(f-g)t) 7 t=a RIfHH (f-g)(a)=

(fxg)t) £ t=a AlffH (f xg)(a)=

@ ® ©®© ®

(AF)t) TE t=a AIE (Af)(a)=

24
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© B ia)#0 B+ ()0 T t-a THE ()(a)=

3) & f()eR 1f t=a AIMH gt)eR" 7F t=f(a) AKX

Al (go f)() £ t=a AIRLE (gof)(t)=

(4) B f(t)eR" 1£ t=a AIfH g(x)eR® 7E x=1f(a) AT

I (go f)(V) 76 t=a AIRHE (goF)(t)=

. ZERWREBNTT AKX

N N M
oX, OX, OX,
N N M
HI Df =| ox, ox ox, | MBZ f HYFHIT (differential)
N N W
[ 0%,
BIALl
o _ . o _ .
&xsmy —Xsiny siny xcosy
f(x,y)=(xsiny,ye*) = Df = = X x
(x,y) = (xsiny, ye’) dex ﬁyex [ye . j
OX OX
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A—HMES (T)

Bl 1. (F52EEdp] 2-1)

Let f(t)=(sint,cost), g(t)=(t,e"), A(t)=t*+5, find the following derivatives:
M (F+9)O) @ (f-9)(0) ) (fxg)(@ @ Af)Y©) ©) (%)'(0)
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Bl 2. (H5EEdp] 2-2)
Let f(t)=sint and g(t)=(e',cosht), find (go f)'(0).

Bl 3. (kEEEEf 2-3)
Let f(t)=(sintlog,t) and g(x,y)=(y,x?),find (gof) ().
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R—iED (F)

EH= MERBERRD

1. PR RBRG
() =(f@), f,@),..., f,@) ° f () eR HI:

(1) [ f@dt=( f,@dt [ f,t)dt,..... [ f,@)dt)

) j" f (t)dt =

GZkAl

f (t) = (sint,cost)
:>j f (t)dt = (J'sintdt,Icostdt):(—cost+Cl,sint+C2)

2. R BRI
B f(0,00 R ceR AL

1) j cf (H)dt =c j f (t)dt

) j f(t)+g(t)dt = j f (t)dt + j g(t)dt

i Bl

f (t) = (sint,cost), g(t) = (t,e")
1) j 5 (t)dt = j (5sint,5cost)dt = ( j 5sintdt, j 5costdt) = (-5cost +C,,5sint +C,)

=5(—cost+C,,sint+C,) = S(Jsintdt,jcostdt) = 5j f (t)dt
) j f (t) + g(t)dt :I(sint+t,cost+e‘)dt =(jsint+tdt,jcost+etdt)

i :
= (—cost+E+Cl,smt+et +C,)

2
=(—cost+C,,,sint+C,,) + (%+ C.,.e +C,,)

- (jsintdt,_[costdt) + (jtdt,jetdt)
= .[(sint,cost)dt+_|‘(t,et)dt
_ j f(t)dt + j g(t)dt
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BT HERDH

1. mhaseaey :
1) r(t)=(x(t),y(t),z(t)) > a<t<b > B—EELES r(a) * KEA rb) AIZERIHLR
2) r(t)=(x(t),y@t) > ast<b ’ B—EEEEA r(a) > K% rb) ATt
@) y=f(x) > a<x<b > > B{EEZ%E @) KA f(b) KFEmhLR
= I ATSER rit)=(t, f(t)) > a<t<b

2. Pjmjat :
(1) ZEMERER r(t) = (x(b), y(t),z(t)) £ t=t, MYIME%

) SFEHIER rt) =(x), y(@) 7E t=t, MR

(3) FHEES y=f0) T x=x, YRS

(4) BHER r(t) 1F t=t, MYIMES & KA 0
SRR A I ERL A T ()

i Bl

& r(t)=(cost,sint,t)
r'(t) _ (-sint,cost,l) _ (-sint,cost,1) ,—sint cost 1

T(M) == - _Sint cost 1
= 1O o] [ Csinteost )]~ Venttroositt V2 V2 V2

3. IRAA

(1) Z=ERHRAR r(t) = (x(b), y(1),z(t) > a<t<b’ IR (=

(2) “PEIEAR r(t)=(x(®),y(®) > ast<b > KR (=

(3) “FHih& y=f(x) » a<x<b > WK (=

il

&% r(t)=(cost,sint,t) > 0<t<27x

AIEIIE (=] |r(@)dr = [ f=sint)? + (cost)? +Pdz = [ " \2dz =242z
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R—IED (F)

4. MBS 2L (parametrized by arc-length) :
BHHAR r(t) > a<t<b

(1) HhERAVIIREE s(t) =

(2) MERLHY (1) =

(3) fAIFEHARIIR2EUL ? B4R € FIRE 15 2 [0,6] » B Of(0) 2| f(s) MIHhAR
IMRGA s &R I;||r’(u)||du:s )

Ut 45 4EL

(4) # r(s) BIMELBUEZdE ] T(s)= “) ﬁ?;mg

5. EMa :
&or(t) 2—MEihgR o BIE t=t, T

(1) (Bfr) FIAME (normal) N(t,) =

(2) (BfL) FlZMIE (binormal) B(t,) =

(3) T~ N() ~ B(t) fEEE t=t, FONOMHER

il

&% r(t)=(cost,sint,t) > Hl :
’(t) —sint cost 1

1) T
1 TM= (\/— N \/—)
T ZZ( sint,cost,1)’
(2) N(t)= (t) (cost, —sint,0) = (—cost,—sint,0)
H \/( cost)® + (—sint)?
cost 1|[1 —sint||-sint cost sint _cost 1
B) BM)=TMxN®=(2 2|]N2 2 [|V2 2 )=C%=—F 5
—-sint 0 || 0 —cost| |-cost -sint Vo' N2 2
2-10
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B-E OEMED

6. VI (osculating plane) ~ #F1ii (normal plane) ~ 7V (rectifying
plane)

Wor) R-fEd o Bt t=t,

(1) EYIHE A—EH G| PE HA#A r(t) RFmE
(2 EFmA—EE il PEHM r(t,) BIFHE
(3) VI Z—1{E i PUE H#A r(t) AIFE
s 14l
& r(t) = (cost,sint,t) * & t:% 153
—sm— COS
T 4 21 L2z
o (4)(III)(22I)( 2)
T 2 N2 7« T
r(z) (7 = —) N(Z)=(—cosZ 0) (\/_ J’ ,0)//(1,1,0)
sm— —COS
() (I f f) (sz)//(z -2,2)
HH T(%)XN(%)//(—Z,Z,\/E)X(Ll,o) (2 \/_‘ ‘J_ ‘)( V2 N2, - 4)
AAIEYIE 2 V2x -2y +4z=7
v T
i N(Z)XB(Z)//(1,1,0)><(2,—2,\/§) (‘ . \/—‘ ‘\/— o' _2‘) (V2,—2,-4)
MRS 2x—2y—4z=—x
2 2||V2 2
B < TC2,-22) < (-2.248)=( \ \> (442, 42.0)
NARN.
AR 2 x+y =2
2-11
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R—IED (F)

7. W .
1) & r(s) A—IR28YbzHhER > Bl r(s) £ s=s, WHIE «=

(2 & rt) WAREIMRZEIE  HI rt) £ t=t, KR «=

i HH
e ][] _ren o)
ds||dsg | s@  rol

(3) # r()=(x(t),y().2() * Bl r(t) f£ t=t, MR x=

Bl

rol so
S () =s'()T (1)
= r'(t) =s"(OT()+s'OT'(R)

= ) xr'(t) =) x[s"(O)T @)+s'OT () ]=s"E)r'(t) x T (©)+s'()r'() xT'(t)
(I (1)
~r)xT(t)=0
POITE) B - T@O/BE) LT ()
~rOXT'O|=rO|-T'O]=s'®)-xs'() = «[s'®)]
= [rE)xr@|=s®) «[sO] =x[sOT
L e rOxre]_roxro)
[s'(®)] [r'@)]

T O _r

@) # r)=(x®y®) * 8 r@) 7 t=t, W% o=

Bzl

B or) =(x(@), y(t) A =MEEMRREE xy Frithi
FITETSE r(t) = (x(t), y(t)) | r(t) = (x(1), y(t),0)
BEIRE r/(t) = (X'(1), y'(£),0) H r"(t) =(X"(t), y"(t),0)

o xoF Xy

ey oot 1Y @® 0
- ”r(t)xr(t)"_\/‘y”(t) o "o ol xw vy

2 2

=|X'(t)y"(t) - x"(t) y'(0)]

+

2-12
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o ||r'(t),>< r”s(t)| _X®y'®- x”(t)y’(z) QE.D.
"OF  oF+yoP:

(6) % y=f(x)  HIfE x=x [HE x=

Bzl

2 r®=f)
H oo XOYO-XOYO]_L-'O-0- 'O |

(XOT +[yo)?  @+[f0O)?  a+[f'®m])?

Q.E.D.

. %VJE (osculating circle) / #i#[8 (circle of curvature)

Bor(t) A—HAR  HTE t=t, BEHEASR 00 HIADER r(t) 17F t=t, WEYVIE
£ t=t, YA C HEWELIT =@

(1) C #1 rt) HUIR t=t,

(2 C F1 rt) £ t=t, AHEFEATHEZE

(3) C & r(t) MM

BERF C MRS r(t) 1E t=t, ATHIRPE p=

A~
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R—iED (F)

Bl 1. (faEEdp] 4-1)
Find the osculating circle of y=x* at (x,y)=(0,0) and (x,y)=(L4).

Bl 2. (fH2Edp] 4-2)
Find the osculating circle of r(t) =(cost,sint,t) at t= % i

2-14
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B-E OEMED

f 3. (W5 4-3)
Find the osculating plane, normal plane and the rectifying plane of r(t) = (cost,sint,t) at t= % .

2-15
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R—iED (F)

Bl 4. (K525 4-4)
Find the arc-length of r(t) = (t,t*,t®), 0<t<1.

BIdE 5. (fEEHH] 4-5)
Find the arc-length function of r(t) = (t,t*,t®), t>0.

2-16
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BRI heEiEN

1. y=1f(x) BA x Zfies > a<x<b
(1) FFm B v = [ 2[f ()P dx
(2) FHmHEERER S = [ 271 (x)ds = [ 271 (x)J1+ [ (x)Fdx

2. x=9(y) BL y ZililjieE - c<y<d
(1) Rt v = [ 2lo(y)Fdy

(2) FHmHTEEBATAL S = [ 272g(y)ds = [ 27g(y)\L+[g'(y)Fdy

{5 1.

Find the surface area generated by revolving y=+/4—x*,-1<x <1 about the X -axis.

2-17
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R—iED (F)

B 2. (K525 5-1)
Find the surface area generated by revolving y = x* with endpoints (1,1) and (2,4) aboutthe y
-axis.

B8 3. (faEEEHifp] 5-2)
2 2
Supposea > b. Find the volume and the surface area generated by revolving Y + Z—z =1 about the

X -axis.

2-18
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FEN MESERTS

1. Y (vector field) WsEs%
1) A F(xy)=(P(xy),Q,(xy)) B F(x,y,2)=(P(xY,2),Q(xY,2),R(x,y,2)) =
REA T SIS R S A A R () BRI B > AR 2 ) 2355
(2) EHMRIGNET R R EAEERE > ARt &S ASENES , B850 BN
Al fmEs o IR E 2Rl fh &5

il

F(x,y,2) =(2x,y) NEMEY
F(x,y)=(2x,y) =&Y HAr A EY

2. P5F (conservative) %
& F R—EmEy G —EErRE S
HIfE F 2 —EfR~T%
BERFRE f 2 F BIAZZSEREL (potential function)

Bkl

(1) Fxy)=(y,x) =LR5F% 0 K F =V(xy)

(2) & Fy)=(x+Y,y) 20585 A EAEERE f(xy) 15§ Vi =F
= (f, f,)=(x+v.y)
wf=Xx+y
o f :X?+xy+go(y)
fy =y
X+@(y)=y (FE W ¢'(y) NAJREEA x IH)
Kt F(x,y)=(x+Y,y) NELRFS

2-19
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R—IED (F)

{5l 1.

Let F(x,y,2)=(y*cosx+z°2ysinx-4,3xz>+2).Is F a conservative vector field? If it is, find
its potential function.

2-20
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Bt BES

1.

L U
2 f BERE D ERNEBEFE & C 2—EHEER D AR

5
& C MBBILS () a<t<b

Hinf e f £ ¢ ErVkED jc fds=

GZkAl

Let f(x,y)=x+y, C:r(t)=(costsint), oas%

- jc fds = joz f(r@®)|r'@)|dt = joz (cost +sint)y/(=sint)? + (cost)?dt

= sint—cost|§ =D-(-D=2

2. MEFBMSET () work)
2 F B2—EEHRE D LHNAIRFE > &% C 2—HEER D KR

2
< C M28LA rt) > a<t<b

QnlEsR F1E C LERIFEDD ! ICF-drz

Gzl

Let F(x,y)=(Xy), C:r(t)=(cost,sint), Ogtgg

= jc Fdr = joz F(r(t))-r'(t)dt = joz (cost,sint) - (—sint,cost)dt = 0

3. MBEABIARES (iR lux)
< F BilE®kE D LWAERE - & C 2 EEER D KR

% C W28ts rt) > a<t<b’ N & C LHEMIERE
HIffE#% F £ C EiydEE . jCF-Nds=

il

T

Let F(x,y)=(x,y), C:r(t)=(cost,sint), Osts2

2-21

RNBEED HRIX



R—iED (F)

Brea.FO
N LF'NdS_ jo F(r(t)) ||r"(t)”||r(t)||dt

= J‘OE (cost,sint) -w\/(—smt)2 +(cost)*dt

= [>-1dt= —%

4. WK NR jc Pdx + Qdy

2 F(xY)=(P(x,y),Q(x,y) B—EEFRE D LHIFEKE

B CRAEAR D K

< C M2BULE rt)=(x(),y() > a<t<b > HI :

(1) | Pdx+Qdy =] (P,Q)-(dx,dy)=[ F-dr

@ J,Pox+Qay=[ PrO)Xdt+QUr()y Mdt=], Pr®)x(Bat + [ QUr(e) y (et

il

Let P(x,y)=X%, Q(x,y)=Yy, C:r(t) =(cost,sint), Ogtsg

= [ Pdx+Qdy = [ 2 PrOX@dt + [2QUr(n)y (et

=Ecost(—sint)dt+'[Ozsintcostdt
=0

5. BUTHTERA )Tt
(1) -C il C FEIVEEHIE - (HARRE AR S BE S

@ [. -

2-22
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B-E OEMED

B8 1. (faEEdfp] 7-1)
Integrate f(X,y,z)=X+Yy>—2z over the line segment C joining the origin and the point
1,1,1).

BiIE 2. (faEEEfp] 7-2)
Evaluate the line integral IC (2x+9z)ds, where the curve C is given by

x=ty=t>,z=t>,0<t<1.

2-23
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R—iED (F)

i 3. (WisEdEfl 7-3)
Find the work done by F =(y—x?)i+(z—Yy?)j+(x—2z°)k over the curve
r(t) =ti+t?j+t’k,0<t<1.

Bl 4. (heEHEp] 7-4)
A fluid’s velocity is F = Xi+ yj + zKk . Find the flow along the helix

r(t) = (cost)i + (sint) j +tk,0 <t < % .

2-24
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B=E HEMED
i 5. (b2 7-5)

Find the circulation F =(x—y)i+Xj around the circle r(t)=(cost)i+(sint)j,0<t<2r.

Bl 6. (kg 7-6)

Evaluate IC X2_+yy2 dx + v I y2dy ,where C isthepartof X*+Yy2=4 from (v2,42) to
(-2,0).

2-25
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R—i&

72 (F)

EHN\ MROESEE for RS

A
S

2l

1)

(2)

1)
()
(3)

1. SR RASER for SRS

C:r(t),a<t<b m—ph#i > f AIf§H vi £ C L4

jCVf-dr=

2. PRAFBERRT

PRST a0 12 5 B B PR AR AR E R 0

it ]

Let C:r(t),a<t<b, be a simple closed curve, thatis, r(a)=r(b)
Suppose F is a conservative vector field, thatis, 3f suchthat Vf =F

then jc F.dr= jc Vi -dr = f(r(b)) - f(r(a)) =0

GZiE!

Let C,:r(t),a<t<b, and C,:r,(t),c<t<Db,be two simple curve with the same
orientation and endpoints
then C,+(—C,) isa simple closed curve

- 0= Fdr:jC |:o|r+j7C Folr:jC Fdr—jC Fdr

Ci+(-C;)

= Ll Fdr = Lz Fdr

3. DAL

W Ry HEaMRYy f 1S Vi=F > BIfE F BRTS (ER)
& OF(Xy)=(P(x,y),Q(x,y)) » & HJl F ARSI (EH)

& F(xY,2)=(P(xY,2),Q(%,Y,2),R(x,Y,2)) > &

Al F RIRSFS (EH)

\
‘
H

—

i Bl

2-26
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B-E OEMED

(1) & Fxy)=(x+y,y) > B (x+y),=120=(y), * W F ARLRFH

(x), =0=(y),
(), =0=(2), " # F AR5

(2),=0=(x),

(2) & F(xy,2)=(xy.z) > K

B 1. (FaEEEEH] 8-1)

Find the line integral of F(X,y,z) = (2xyz,x’z,x*y) over any path from (0,0,0) to (1,2,3).

e 2. (WEEEHH 8-2)
1 (3.31) d 2d
Evaluate .[(o,o,o) 2xdy — y“dy —

1+22dz.

2-27
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R—IED (F)

Bl 3. (FEEHfH 8-3)

-y X .
Let F(x,y)= , , C: = , ,0<t<2r.
et F(X,Y) (X2er2 X2+y2) C:r(t) = (cost,sint),0<t <27
(1) Is F conservative?
(2) Evaluate _[CF-dr.

2-28
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B-E OEMED

EHN BHER

KM (Green Theorem)
B C A i e 5 BB PR AR H AR D
P Rl Q AERME D HRERECHENEEEKE

HI J'C Pdx +Qdy =

{5l 1.

Evaluate L xydy — y?dx , where C is the boundary determined by x=1y=1x=0,y=0 with
positive orientation.

B 2. (FEEEHH 9-1)
Let C:4x*+y®=4, evaluate jc (2x—x3y®)dx + xy°dy .

2-29
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R—iED (F)

i 3. (FEEEHH 9-2)

X2 y2
Find the area of ellipse: — + Pl 1
a

BiE 4. (FSZEHEH 9-3)
Let F= Xzyi — Xyzj , find the work of a particle moving along the circle x? + y2 =4
counterclockwise.

2-30
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B-E OEMED

Bl 5. (FREHH 9-4)
Let C be thecircle Xx*+y*=1 and i be the outer normal vector. Let F =(Xx+Yy,Xx—Y),

evaluate IC F -Ads.

2-31
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R—IED (F)

B+ BE -~ eE -~ BUE

1. BB (gradient)
HEHERARY (X, %,.. X )eR

e
EFE f HIBRE grad f :(ﬁ,i,..., al )= Vf
OX, OX,  OX

n

il

f(X,y,2)=3x+yz = gradf =Vf =(3,2,y)

2. BUE (divergent)
HEMERIAEYS F (%00 %) = (Vs Vorens ¥Vy) €R”
w3k F OB dive -, g

X, ox, ox

n

i Bl

F(x,y,2)=(x?yz,x2*) = divf =V-F=2x+2z+2xz

3. JitlE (curl)
FHEHERM RS F (X, X500 X)) = (Y1 Yareeos Y.) € R"
EF F MIEE curl F=VxF

G AL!
i J ok
0 0 0
F(x,y,2)=(x%vyz,xz2?) = curlF=VxF=|—- — —|=(-y,-z2,0
(X,y,2) = (X%, yz,xz°) X x o a (-y )
x> yz xz?

4. i)Y, - e R
(1) & V-F=0"HIff F &EXS
() & VxF=0"HIfE F AEIES
3) BMERMEL F(X, X %) = (Y1 Yaren ¥y) €R”
O V-VxF=0" l#R VxF HAHES
@ VvxVf=0"ItRR Vi BREIES
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® H F NoEAHENREEC D F BRTYS o VxF=0

5. BIEHIN T
SHEMERARSS f(x, %, X ) R

o't o f o’ f
4 o4

S =V.vf
ox;  ox; ox?

EF f B Laplacian Af =

il

f(x,y,2)=x>+y*+72° = Af=V-Vf =2+2+2=6

B 1. (K526 10-1)

Find the divergence and the curl of the following vector field.
D) F=0y.(y"-2°).y2)

(2) F=(xe’,—ye")
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BildE 2. (WSEEHEH] 10-2)
Show that VxVxF =V(V-F)-AF.

I 3. (ksEEdHfH 10-3)
Show that F(Xx,Y,z)=(y’z®,2xyz% 3xy’z%) is conservative and find the potential function of F .
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L. Rihm Z8LH N A2

i Bl

(1) S:z=x*+2y*> = r(uv)=(,v,u*+2v?) 2 S H—E2877ERX
(2) S:z=4x*+y*,0<z<1
@ ru,v)=Uv,JuP+v3),0<u® +v2 <1 2 S —EssEl
@  r(u,v) =(ucosv,usinv,u),0<u<10<u<2r 2 S M—ESEITER

2. WhnZ2B0i A R2H

il

S:r(u,v) =(2cosu,2sinu,v) = S:x*+y?=4 FpmA—EEH

BIRE 1. (R52EaEH 11-1)
Sketch the graph of the parametrized surface
r(u,v) =((3+2cosv)cosu, (3+2cosv)sinu,2sinv),0<u,v<2r.
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BT sESWERRSD

1. BBy
& Sir(u,v) il e Bl S 7 (uy, Vg, r(Uy, V) HY -
(1) EARES xr|,
2) VIrEm7 2% ru><rv|(uoyvo)(x—u0,y—vo,z—r(uo,vo)):O

GzRel

B S:r(u,v)=(u,v,sinu+cosv)

r, =(1,0,cosu)
= .
r, =(0,1,—sinv)

= S f£ (0,0,) MIEMAEA (1,0,1)x(0,1,0)=(-1,0,0)
= S 1t (0,0,) MIVIFEZ (-1,0,0)(x-0,y-0,z-1)=0 Bl x=0

2. ik
(1) & S:r(u,v)eR® (uv)eD ’ Z—HimHE
HI s ghmmME AS)=

Gl

Let S:r(u,v)=(usinv,ucosv,v), 0<u<l0<v<r
r, = (sinv,cosv,0)
{rv = (ucosv,-usinv,1)
sinv cosv

cosv O
= I xXI =

u \ )

—usinv 1{ |1 wucosv||ucosv -—usinv

= (cosv,—sinv,—Uu)

‘O sinv

= |k, x1,| = 4/(C0SV)? + (=sinV)? + (—u)? = V1+U?

= AS)=[[ | xrlda= [ [ Vi+uldudy = %(\/EJrsinh’l(l))

(2 &% S:z=f(xy)’ (x,y)eD » &—HimHE
HI s i AS)=
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3. Sl pR B R Sy

A
=2

1)

)

il

3 3

Let S:z=§(x2+y2),0£x,y£1

- A(S):IID\/1+(%)2+(%)2dxdy:jolj‘:«/1+x+ ydxdy:%(l—sﬁwﬁ)

f B2—EEREMIT S FIESIERE
# S:r(u,v)eR? (u,v)eD

A |rxr| /£ D EEAZ 0
RIfLUESR f £ S LBAYEES HS fdS=

il

Let S:r(u,v)=(usinv,ucosv,v), D={(u,v)eR?|0<u<1,0<v<7}

Let f(X,y,z)=2{x*+y?

= ﬂs fdS = ”D f(r(u,v))Jr, xr,|dudv = JO”ISZ\/(U sinv)? + (ucosv)2 1+ u’dudv
3
- jo”jolzu\/u ududv = 2?”(22 ~1)

R S:z=g(xY),(x,y)eD
HlelEs f £ S LS : ﬂs fdS=

Gaedl

Let S:g(x,y)=x+Yy,0<x,y<1
Let f(X,y,2)=X+y+2z

= US fdS = HD f(xy,9(x y))\/1+(%9)2 +(%g)2dxdy

= J:j:(x + Y+ (X+Y)V1+1+1dxdy = 2\/§'[01_[le + ydxdy
=23
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4. MEABNEET (A flux)
< F 2—EgEEthm S FRmREE
(1) #F S:r(u,v)eR®(u,v)eD > 1 ZihmE FrZHE
AIRfLUESR FOAE S LB @ [ F-Ads=

(2 & S:z=g(xY),(x,y)eD > A ZHhmE _ERTER &
HIMTLUESR F £ S RS - ”SF-ﬁdS:

{5l 1.

Find the flux of F = yzj+z°k outward through the surface S cut from the cylinder y*+2z°=1,
z>0, by the plane x=0 and x=1.
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B 2. (H5EEEH] 12-1)
If S={(x,y,2)|x*+y?*+1z°=4,y* + 2 <4,x > O}, evaluate the surface integral ”S zdS.
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B 3. (KgEEsf 12-2)
Find the surface area of the portions of the sphere X*+ y*+2z° =4 that are within the cylinder
(x=1%+y*=1.
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BE+= HERERE

BUEEP (Divergence Theorem)
&RV AMMESEEE ov 2 Vv REShE o A AfhmE ErEaE
®OF AERME V NEMERE 0 HHS & REBUA BE N RS R 8

Hi “’aVF-ﬁdsz

{5 1.
Let S be the sphere centered at the origin of radius a, F(X,Y,z)=(z,V,X). Verify the divergence

theorem.
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B8 2. (bszedif] 13-1)

Consider the vector field F(X,y,z) =(x*+3y+tanz, y? x* + y* +3z°%)

(1) Find divF.

(2) Find the flux of the vector field F across S, which the part of the surface 1—2z = x*+y’
with 0<z <1 and is oriented upward.
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ETH SEERER

WIS (Stoke Theorem)
% S A—Hil - 6S 2 S MEFEhAR (hihARIE A B EER)
BT Aihgr Ry E
% F AERE S WEIMERE 0 HIH 5 5K BOA R R R 8

HIf : js F-Tds

Bl 1.
Evaluate J. . F-dr, where F =xzi+Xxyj+3xzk and C is the boundary of the portion of the plane

2X+Yy+2z =2 in the first octant, traversed counterclockwise as viewed from above.
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BildE 2. (WSEEHEH 14-1)
Evaluate ”rcurl U-dS, where U(X,y,z)=(ye’,x+ Yy’ ze¥) and T is the part of the surface

z=1-x*-2y* with z>0 and upward orientation.
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