FRF

=2
@1 = 2%
HA 5-1
2. & a=2i—5j+k, b=—3i+3j+2k, ¢=5i+3j, K
(2) |2a+3b—c]|
i : (2) |2a+3b—c|=|—10i—4j+8k|=.,/100+16+64=,/180=6,/5

5. % AABC WIEEBLEIZEER AQ, 3, 1). B0, —1, 3) & C@3, 1, 0), RIt=7
B ORI EEAE,
#:4 D £ BC "B, E & AC WhEs, F 5 AB HyhE;,

G % AABC WEL,
N 2 —~ 2
il GA=—-DA, GB=—EB, GC=—FC
1 N N N
?(OA +OB +0C)
1 — @ —~ N N N
:?(OG +GA +0OG +GB +0G +GC)
— 1 [N
=0G +?(GA +GB +GC)
=0G +?<TDA +?EB+?FC>
N /G G G U
=0G +T (DC +CA +EA +AB +FB +BC)
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=0G +0
=0G
1+0+3 3+(—1)+1 1+3+0 4 4
% G E@@%( AL Ad Az M LL >:<? 5 ?)

6. R—ENWE u MTH a=(2, 4, —5) # b=, 2, 3) WHIHE.
B :at+tb=<2, 4, —5>+(1, 2, 3>=<(3, 6, —2)

3i+6—2k 3 . 6 . 2
SELLRA. W S A S .
YTgitei—2k 7 7 7

8. FUET T3 EAR IR L BGHR AR,

1 3 1
| -1 |11 | —2
2 2 1

1 3 1 1 3 1

& (1) det|: -1 1 —2}‘ -1 1 —2

2 2 1 2 2 1

=13(=2)@TME(—DH =M@ —3(=1)(1)
—12)(—2)

=1—12—2—2+3+4

=—8x0

1 3 1
K, mE [ -1 } { 1 } i [ —2} Bt R,
2 2 1

10. FASREEE Po(—3, 2, 1) BFTHR u=[2, —3, 4]" ZEHNSEFEME.
f# : SERE Po(—3, 2, 1) BT u=[2, —3, 4]" ZHBHERE
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x+3 y—2 z—1
o

HORIRERRZ 2BTEER

x=—3+2¢
y— 2_3t’ te]R
z— 1+4¢

YA s-2

2. REES 10 WRERE, FHEAREERAE a=, 3, 6) # b=(—2, —3,
—25.
R RIIEES v=<a, b, ¢, Hl

{a, b, ¢y+<4, 3, 6)=0 H <a, b, ¢)+<{(—2, =3, —2>=0

4a+3b+6¢c=0
A _
—2a—3b—2¢=0

18 a=—6k, b=2k, ¢c=3k, ke IR, WWHHAEE

10(—6k, 2k, 8k) _ 10(—6, 2, 3)
J (—6k)+(2k)*+ (3k)? +7
LUK RR R B
10 10
— (6, 2, 3) G ——— (=6, 2, 3)

4. K u=2i—5j+k £ v=—38i+j+7k LZEEHENEE.

f# : |projvu|= ~0.5208

| u-v :‘ —4 _ 4
BERRNEARNE
7. FoRZe E—BE P(3, —1, 2) BFE 2x—y+z=4 RIFEHE,

4 Q BFME T2, B |projs PQ | BFTKZIERE, BT,
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FRLL P RERIEAFH, WEATR, FrRZEER v ZRE.

—~ _ [PQ -
— ojn P -
|v|=|proja PQ | ™
(73,1, 2002, —1, 1) _ [(—3)X2+1X(—1)+2X1|
J @2 (—1)* 1) Jé
__5
J6
n=(2,-1,1)
P
2
/7
/7
/7
/7
// v
/7
/7
/7
/7
/7
< O]
0

HAM 5-3

3. RPL a=—2i+j+4k Bl b=4i—2j— 5k B _#EFREZ T TINEFAIEE.
fiz .

i j k
aXb=|—2 1 4|=3i+6
4 —2 —5

laxb||=,/9+36=3/5
RS 3,5,

5. SRKIEEEE A0, 0, 0). B(—1, 2, 4) H C©2, —1, 4) Z=AFKHEME.
#8:AB =—i+2j+4k, AC =2i—j+4k,
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i j k

AB XAC=|—1 2 4|=12i+12%—3k
2 —1 4

|AB XAC | =144+ 144+9=3/33

RS
9. kPl (—1, 2, 3). (4, —1, 2). (5, 6, 3) B& (1, 1, —2) fIEELZ TUTEIRSAIEERE,
Ll (—1, 2, 3) BIRE:, HM=EIRKREE, WE=2NHENT
a=5i—3j—k, b=6i+4j, ¢=2i—j—5k

5 —3 —1
a°*(bXe)=|6 4 0|=—176
2 —1 —5
1 88
ESTER 3 la (ch)IZT

10. BEAI=ZHE u=A, a, 2>, v=<b, 1, 3). w=<b, 1, 1> K u_l v, MH u.
v. w HPHE, 3K o, b ZIE.
BB ulv, &
u'vle,a,2>'<b,1,3>:b+a+6:O .................. C)

XA, u. v. w H£FmH, JRE0

1 a 2
U VXW=] b 1 3 |=2ab—2=( rrrerrererrerereareaneans @
b 1 1
L atb=—6
AT EY { -
ab—1=0
P 1
= a=—3+.,/8, b=

—3+,/8
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I3l

3.

10.

TR2E2 (BT ERRRAT) S0 B s
A 5-4
47 F(t)=sin ti+cos tj + k.

(1) 2? F'(9).

(2) 3 F'(0) EFTH xy-IMH.

(3) H}}E@ t {E6E F'(t) FATH xz-7FiH ?
4) F@t) WARNBE—E?

(5) F'(t) IR/NEE—E ?

(6) FE F (.

fi# : (1) F'(t)=cos ti—sin j

(2 k * F'()=0, & F'(t) TEFTHR xy-FH.
3)j* F'(t)=—sin t=0 = t=nn (n=0, *1, £2,

(5) 7&. |[F'(t))=4 cos?tt+sin?t=1

(2) A
) j
(4) =& |F(t)\:\/sin t+cost+1 Z\/E
)
(6) F"(t)=—sin ti—cos

. RTIIEER F@).

(2) F(t)=sin tite'j+tk
(3) F@O)=(t%+j—k) X (ei+j+t%k)
fi#:(2) F'(t)=cos ti—e'jt+k

(3) F/(H)=3¢% X (eti+j+t%k) + (t%+j — k) X (eli+ 2tk)

=—3¢'j+ 32k +2ti— (2t'+e)j—e'k
=2ti— (5t +eh)j + (32— ek

. ORTIIERER f/(2).

(1) A(t)=(3ti+5¢t%) * (ti—sin &)

fi# : (1) f®)=3t>—5t2sin t = f'(t)=6t— 10t sin t—>5t2 cos t

EH F'()=2i+—F——j+tk, H FQ1)=0, X F().

t2+1

...)

1 1
& F ’(t):2i+t2T1j+tk = F(;f):ztiJrT In (t2+1)j+7 t’k +C

1 1 1
= F(l):2i+7 In 2j+7 k+C=0 = C:_2i_7 In 2j—

R
2
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1 t?+1 1
14 F(t):z(t—2)i+71n< 5 >j+7(t2—1)k

HA 5-5
1. KEMEIERE R(t)=a cos tita sin tj+ctk EFAEE (o, 0, 0) EE (a, 0, 2cn) Z[H

HIREL.

dR
fi# - 72—11 sin tit+a cos tj+ck
dR
’7‘:\/a2sin2 t+a®cos® t+c?=./a’+c?
2n dR 2n
WRER L:J' “ar dt:J‘ a’?+c? dt=2n/ a®+c?.

3. KREZEGELR R(H)=a cos tit+a sin tj+etk FEMYIAE, B ERAE, BAF]
HAE. AR,

dR d dR
il 1 ——=—a sin tita cos j+ck, OB 02 = [eiter, H,

dt dt dt

dR dR | ds —asin ti+ta cos tjtck

T= = =
ds dt dt @+ c?
dT  —acosti—asintj
dt a?+Fc?

dT dT ds dT dR | —acosti—asintij
ds dt B

_ |
dt dt dt | a?+c?

% J—
7 =
i ds ‘ a’+c?

ST = 1 dT
B fErE N=—— ———=
Kk ds

—cos ti—sin {j
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BAEREAE
1 j k
B=TxN=|_—@sint a cos t . = csinti—c cos tjtak
a’+c? a’tc? a*tc?
—cos t —sin t 0

dB _dB | ds _dB [|dR | _ ccostitcsing
dt | a’+c?

ccost . csint |
i
a’+c? a*ter !

—TN=—1(—cos ti—sin j)=

c
a’+c?

AEHE 1=

5. FAUHR x=x(), y=y(s), z=2(s) HIHAPRL

1
p: 2 2 2 2 2 2711/2
d*x n d?y n d’*z
ds? ds? ds?

## : (IEAE R(s)=x(s)i+y(s)j+z(s)k

_dR _dx | dy , dz
= T= ds  ds l+ds J+dsk

dT d*x d%y d’z
_ . .
= ds ds? ' ds? it ds? k

dT | dz 2 dZy 2 dZZ 27112
<o () (@) ()]
1

1
K dzx 2 d2y 2 d2Z 27112
() (@) )]
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VA 5-6

1. K TYIEHRBHIFE VS,
(3) fix, y, 2)=e " cos yz
fi#:(3) VAx, y, 2)=—e *cos yzi—ze *sin yzj—ye ™ sin yzk

4, ?2 f(x’ Y Z):x2y2+4x22 E%E (]-’ -2, _]-) %)I;IL% 2i_j_2k ﬁﬁa/‘jﬁ]ﬁﬂ%@.
i Vilx, y, 2)=Qxyzt+4z)i+tx%j+(x*+8x2)k
Vi1, —2, —1)=8i—j—10k

WE 2i—j—2k HAMNBEMNAERS

_2. 1.2
U3 13 g

BT FEE

%:(Si—j—wk) . <% i—%j—% k>=—
7. REHTE 2x22—3xy—4x=7 TEEF (1, —1, 2) BYYIFME.
& flx, vy, 2)=2x22—3xy—4x="1
= Vf(x, v, 2)=(222—3y—4)i—3xj +4xzk
= VA1, —1, 2)=7i—3j+8k
HWYIARE AR T(x—1)—3(y+1)+8(z—2)=0
Bl 7x—3y+82=26

8. RWIHITHE x*+y>+22=9 B z=x’+y>—3 7EB: (2, —1, 2) WA EIYIFERH
#IfH).
& flx, y, 2)=x*ty?+22=9 = Vf(x, y, 2)=2xit2yj+2zk
= Vf(2, —1, 2)=4i—2j+4k

glx, v, 2)=x*Ty>—2z=3 = Vg(x, y, 2)=2xit+2yj—k
= VA2, —1, 2)=4i—2j—k

¢ 0=cos

L @itk - @i—2i—k) /16
di—gj+ak|4i—2i—k \g/o
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8
=cos! ~54.5°
< 3./ 21 >

\A
XU

M 5-7

1. & f yds, Ht ¢ 2EAEAR =13, y=t, 0<t<2.
C

7 : fyds—f / y) dt—J @02 (1)? dt

2
:J 4t>+1 dt:? (4t%+1)%2

0

TR 17/17-1)

3. itHE J xy®ds, Hf C BEFHERE x=4sint, y=4 cost, z2=3t,
C

0<t

N
N

T
R

n
f2

fi# J xy® ds= (4 sin t)(4 cos t)""\/(x/(t))z—'-(y’(t))z—i-(z’(t))2 dt

0

n
2

=| (4 sin t)(4 cos t)*/ 4 (cos )+ (—4 sin t)>*+(3)* dt

Yo

n
2

= 256 cos®tsint* 5 dt

v o

T

2
=1280 J‘ cos®t sin t dt
0

T
2
0

=—320 (cos4 t
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=320
. BTHE j (x+2y) dx+(x—y) dy, HFHHE CH x=2 cos t, y=4sin t,
C

<X 4 .

/4
fi# J (x+2y) dx+(x—y) dyzj (8 cos?t—16 sin? t—20 sin ¢t cos t) dt
C 0

/4
:J‘ (8—24 sin? t—20 sin ¢ cos t) dt
0

/4

1—cos 2t " . .
=2n—24 — dt—20 sin ¢t d (sin )
0 0

2
/4 90 1 - n/4>
- — sin“t¢
0 2 0

1
=2n—12 <t—7 sin 2t

S A
=27 12<4 2)5

=1l—=

=

. & F(x, y)=x%itxyj, H C B4HE R()=2cos ti+2sin tj (0<t<n), AaTH

[
c

f# Al x=2cost, y=2sint (0<t<n), Hl

F(R(#)=F=4 cos®tit4 cos t sin tj
[:14

j F -+ dR= J F(R(®) * R(¢) dt

:J (4 cos?tit4 cos tsin tj) * (—2 sin ti+2 cos tj) dt
0
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10.

12.

TREENE2 (B B3R Bi N B S

:j (—8 cos? t sin t+8 cos? ¢ sin ¢t) dt
0

:j 0 dt=0

£ (1) ~ (5) A, FEUIRIED BRI AR,

(1) J 2xy® dx+(2+3x%?) dy
1, 4

'lk:n%»

0 9 .
gy () =y’ (2 3%y, BB UL

2, 3)

(2) J y2 dx+2xy dy
(-1, 2)

— (yZ) 2y—— (2xy), HURTE S EEER IR IR,

(4, 0)

(3) j 3y dx+(3x+y) dy
@

oy % <3y>:3:aix (Bx-+y), HOSHR BT,

3, 2)

(4) j 2xe” dx+x% dy
0, 0

B —(2xey) 2xey——(x2ey)a MR AR o7 BRI R,

(5) J Bx—y+2) dx—(x+4y+3) dy

?ﬂ%’

=%@x—yﬂ):—l:a%(—x—zxy—m, R BB AR,

4 F(x, y)=(+ye)it(ve’+e*)j. B,
(1) #1 (2, 0) W «-BREE (—2, 0);
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(2) M1 (2, 0) IWEE x*+y*=4 B EPHMBE (—2, 0);

) @ 0) WERE —+L =1 MERHEE (-2, 0);
(4) RE x*+y*=4 —H,

FH F (EARERAE.

.0 oyt a0 . N
fig . oy (@tye)=e't+e = (xe’+e%), ] F BRSF,

M &(x, y)=xe’+ye”.

(1) Zh=é(—2, 0)—¢(2, 0)=—
(2) h=¢(—2, 0)—¢(2, 0)——
(3) Th=¢(—2, 0)—¢(2, 0)=—
(4) 0

HA 5-8

B 1~7 AP, FRABRKRTEFLEGHE S, EPHBREOR C RREFEFT 9.

1. J y2dx+(x*+y) dy ;s C BEATEE 0, 0). (1, 0). (1, 1) & (0, 1) AYIE AT,
fi#

P Plx, )=y Qx, y)=x*t+y, Al a—P—2y, g—i):%.

jyz da+(x*+y) dy= PJ( ‘Zf gf >dA ”(2x %) dA

c

1 1 1
r

= J(Zx—2y) dy deJ- 2xy—y?) dx
0 0 0

vo

(.1

=| (2x—1)dx=x2—x

vo

1

=0

0

3. J (x*—y? dxt(xty) dy; C BE x*+y*=9,
C

oP 0
& P(x, y)=x*—y% Qx, y)=x+ty, Al —y_—Zy, af =1.
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J (x2—y) dx+(x+y) dy= J((l—(—Zy)) dA:Jj (1+2y) dA

= J (1+2r sin 0) r dr df

2n

[ 1 2
:vo <7 r’+sin 0 5 r3>

2n

= (% +18 sin 0) dﬂz% 0—18 cos 0

LY

3
do

0

2n

0

=9

6. j (e*+y) dxt@er+x) dy : C BT y=x Bl y=x* ZRIF EREBRIEER.

=2y, 9Q =2x,

fi# : P(x, y)=e*+y% Qx, y)=2e"+x2, H] e

dy

[ aetarens o] (30 = [y

=1

= f f @x—2y) dy dx= f @xy—y) |

dx

y=x?

:J (2x%2—x2—2x3+x*) dx:J (x*—2x3+x?) dx

x=0 x=0

1 1 x3 |e=
= T 4t

5 © 2 Y T3,
1
RN

8. #5 3§ Yt de+day dy i B C BELFEABME 2+y*=1 8 x+y'=4
c

ZHEPEE D 2857, T EFTR.
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Yy
C x2+y =4
e
D
0 [ 1 2 x
¥+y'=1

& . R D WiFREENE, B - D o pRI(EBEEEE (RE). SR A
B, &M D Bk

D={(r, O)1<r<2, 0<0<n}

FrlA, FIAMMHERE, P, y)=y%, Q(x, y)=3xy, Rl

0 oP
jgc y2 dx+3xy dy:JJ <—8§ _—8y > dA
:JJ (8y—2y) dA:JJ‘ y dA:J J (r sin 0) r dr df

IR (RN ey

9. FFAMETFEGE, (1) BERTRE, 2) 5IARMWER, SHETIIZRED.

(1) jg xy?dx+x®dy, C BEAIEE 0, 0). (2, 0). (2, 3) # (0, 3) Z4E.
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YA
G
(0,3) (2,3)
C, C,
ol ¢ (@0 x

Ci:x=t=dx=dt, y=0=dy=0dt, 0<t<2
Co:x=2=dx=0dt, y=t = dy=dt, 0<t<3
Cs:x=2—t=dx=—dt, y=3 = dy=0dt, 0<t<2
Citx=0=dx=0dt, y=3—t = dy=—dt, 0<t<3

§ xy? dx+ax®dy= § xy? dx+x® dy
C C
Ci+Cot+Cs+Cy

:f Odt-i-J 8dt+J —9(2—t>dt+f 0 dt

0 0 0 0
=0+24—18+0=6

HiE 2

2 3

ff xy? dx+ B dy:JJ (8x2—2xy) dA:J J (8x2—2xy) dy dx
C 0 )

D

:j (9x%—9x) dx=24—18=6
0

@) 3§ ydi—x dy, C B[, ELTERES, SE8 1
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B 5k
4 x=cost, y=sint, 0<t<2n, HI

2n

ff ydx—x dyIJ [sin ¢(—sin £)—cos t(cos t)] dt
c 0
= —rn (sin? t+cos? t) dt
:_JZ” dt=—2n
T3 2
P, =y Qs p=— Al 2=1, FL= 1,

§ ydx—x dyzjj (—1—-1)dA=—2 JJ dA=—2A(D)

D

=—2n(1)’=—2n

(3) 3( xy dx+x%y3dy, C BREBTEE: (0, 0). (1, 0) 2 (1, 2) Z=MAF.

i HE 1

by
(1,2)
J

>

o c, (1,0)

o
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Ci:x=t=dx=dt, y=0=dy=0dt, 0<t<1
Co:x=1=dx=0dt, y=t = dy=dt, 0<t<2
Cs:x=1—t=dx=—dt, y=2—2t = dy=—2dt, 0<t<1

IS8

ff xy dx+x%y3dy= iﬁ xy dx+x%y?® dy
C C
Ci+C+Cs

1 2 1

:J 0dt+J t3 dt+J [—A—)2—2)—2(1—H)*2—2t)%] dt

0

1

1 2 2 8
— 44 _|___3_|___6
0—1—4;:0 [3(1 t) 3(1 z:)}0
_4_10_2
= S
ik 2

0P R
= —42y3  Hi = = 3
P(x’ y) XY s Q(x’ y) Xy, /\J ay Xy ax ny .

ff xy dx+x2%y3 dy:JJ (2xy3—x) dA:J f (2xy3—x) dy dx
C 0 0

D

1

- f (% xy4—xy>

2x '
dx:J‘ (8x°—2x? dx
0 0

y=

10. (1) Z—7J7 F=(y? cos x+2%i+(2y sin x—4)j +(38x2>+2)k, A F B—IR~F
%.
(2) R—HEHH ¢, £ F=V9,
(3) kHBE—YEEEE 0, 1, —1) B (r/2, —1, 2) FifERTh%4?
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f# (1)
i i k
VXF= 4 0 0 |=9
0x Oy 0z

y2cos xt+2z® 2ysinx—4 3xz22+2

W F R—RT 15,

(2) H gi i+ Z‘i i+ gi k=(y? cos x+2z3)i+(2y sin x—4)j +(Bxz2+2)k
AIHI
L — o
L — -
K N

ERE O. @ k @ fFRES, A%

b(x, y, 2)=y?sin xtx2°+f(y, 2)
b(x, y, 2)=y%sin x—4y+g(x, 2)
b(x, y, 2)=x23+2z+th(x, y)

F=HH f(y, 2)=—4y+2z, g(x, 2)=xz°+2z, h(x, y)=y®sin x—4y, B BT
= -2, %

b(x, y, 2)=y?sin x+x2°—4y+2z+c

(3) Th=d(x/2, —1, 2)—¢(0, 1, —1)=1+4g+4+4)—(—4—2)=4x+15

m
XU

A 5-9
2. 3% F=zit+xj—3y%k, S BEME x2+y’=16 FEE—EHREMNREHE 2=0 &k 2=
5 2RSS, R f J F - ds.
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T V(x2+y?—16 2xi+ 2yj 1.
# o WmEaE N=— o Y10 W — L i)
|V(x*+y*—16)| [ax?+ 4y 4

1 1
F « N=(zi+xj—3y%k) * - (xH-yj):T (xz+xy)

1 y
N j=— @ity j=—

ﬁ&z”F-dS:HF-NdA:”F-N ‘f\fdf” ” T e de

S
:J f (_xz +x> dx dz:J (4z+8) dz
0 0 A/ 16—x2 0
90

YA 5-10

1. &% F=xi+tyj+zk, H S B x+y+z=1. x=0. y=0. z=0 FrEKNH

BEETE, K ”F . ds.

& : S RUEZA T B AT,

Z
1 xty+tz=1

/y-l-z:l
x+tz=1 \

S FirE R R BRI

F:{(x, y, 2)0<x<1, 0<y<l—x, nggl—x—y}
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FIFAEE EH,

ppep
JJF°dS= V*'FdV

S T

—([( 0 140 it 9 ). ityjrzk) dv
B ox | ayJ 0z ryyTe

Prp 1 1—x I—x—y
e 3dzdy dxzf f j 3dzdy dx

JJ v

1 1—x

r ! 1
=3 f (1—x—y)dy dx=3f (y—xy—7y2>

1

[ 1
=3 |:1—x—x(1—x)—7 (1—x)2} dx

1

r 1 2 ! 1
=3 (——x+ ad >dx=3j 5 (107 dx

2
1
)

3 1 8
f(l x)*d —7< ( 3x)

3. % S BB, H R=xityjtsk, K HR-ds.

e s [fo-m- mgdv;v

S



96 T2 (BE2mEMT) BN BEmEE



