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1] 5 A A ‘a‘=A/af + af_ +a3.

a a a,

I A% cosa ——Jz—~?’ cosf3 T cosy =
2 2

a+a+a : 2

a, ta, + af a, ta, + af'
%K{J\_% a+b=(a, +b, #a +b),, a, +b,), Aa =(Aa,, Aa,, Aa,).
WM. a-b=ab, +ab, +ab,.

S
mﬁ.*\ axbh=\|a a a,|.
bty
A B e
P A . cos(a, b) = <. _ ginta, Bl la ><b|.
lallb] lal b
) B . Prj,b _u’ Prj,,a:a.b_
la| b |
(lx a\' a:
T RFEALE: a xb =050 /b= 2 =% 25

% ¥ z

] IE N AERN: a-b=0a Lboab, +ab, +ab, =0.
Pha, b HEHEFEATLAIEREE: S= |la xb].
2. TEMELZ
HRAE TLAT 264, SR HF 1 8] B2 Y A2 X 40 1) 2 BN 4.
A =R AR
(1) RBEAFTE: A(x —2x) +B(y —y,) +C(z-2)=0.
(2) =M. Ax +By + Cz+ D =0.
) BER, ~+L+ =1

a b ¢
HE T RMA =RIEATER
(1) i, 70 )

n P
x =x9 + mt,

(2) %ﬁi—t: y=y0+nt,
Z = 2zy -+ pl.
Ax+By+Ciz+D, =0,

(3) _‘ﬂﬁ:_ct
Ayx + Byy + Coz + D, = 0.
3. HESHE

fEfehin: MR L: f(y, z)=0%8z RNERE IR BERE M REAS( 2/2° +y°, 2)=

5% v ReRe BT iU e i i 5 #E R f(y, V2% +2°) = 0.
HETH . MEZRE xOy 1 ERHHEZR € REm DT RN F(x, y) = 0.
UK

(nmw@f—l—

52
B

=d—ca. bic >N
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(2) #MH . 22 = a2 +b2y2, ¥eiiH, 2z =47 + 4%

(3) FMIT . 2 = a®4® + b%)2, 455IHL, 2 =22 + 2.

ke .
F(x, vy, 2)=0,

(1)~ {(;(x, rdi

x=¢(t),

P (1),

z —w(t).

(2) 2560

=. BilEER

Bl1 CAmEta=3i—j+5k, b=2i+3 -7k, iR —miEx, FE5mEE R
X*a=5 x-b=-4.
3% Ty hidz =5,
26 +3y-Tz=—-4, Bx=(1, -2, 0).
:()’

Bl2 CHa. b RFEEN 2 (i amm;@ﬁm?g’-, i 0=k b,

g wmiEx=(x,y,2), H

&, ={e; WF) R~ Bom=Texu) ¥6, Kle
2 #3
B |= |a||b|sin?“=zJ3’, (¢, xd, b)—% e, xa|=|c,||a|sin3’2—=4ﬁ;
N e % ) ;. S
lesdi="tey XaHb|sm€=2 3, (ey%a, b)—g 1, ><a|-|cz||a|sm?—2~/_

les|= ey xal[blsin = 273 UK,

le,|= e, xal |b|sin% =23,

B3 ki@t = ¥E2x+y z2=2, x—-3y+z+1—041:ﬂx+y+z—3 0z s, HWF
T Fifix +y + 2z = 0 (9P A

B FORFEFAT T x +y + 22=0, LU EEAZERER(L, 1, 2).
2x Py — g =2=0;
=EHBIZE AN -3y +2+1=0, HBx=1, y=1, z=
x+y+z-3=0,
FrUAUEREm A (x - 1) + (y = 1) +2(z-1)=0, B}

x+y+2z2-4=0.

ola s T R ey 4= 0 LRI RS,

-z =

B TEA R azae{“y"" BB T RN

—x+y—z—
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(z+y=2=1Y3 Ay ~mmzr 1),50,
e (1-A)x+(1+A)y-(1+A)z-(1+A1)=0.
TR FEHSFEx+y +2=0FH, L
(AN ST +A) ~ 1Sl et =0,
BB A = 1. TREEFEN

2yi=20—2 =0,
il v=z—1=0
FoRBUE HE IR

y =z~ 1 =0,

{x+y+z=0.

Bis RE&L St = L = R . v -y + 20— 120 EABIBIA L, K%

B, IR I 28 y RHERE— R A i T
" l%ﬁﬂﬂ%&{ Ym0 e L B RTE

.
y+z-1=0,

(2 =y ST+ Ay ¥ 150,
Bp x+(A-1Dy+Az-(1+1)=0.
WESCHFmEL, B1- (A -1) +21 =0, #5

A==2,

el SERFEEEN AR -3y - 22+ 1=0, 81, BN
x—y+22-1=0,
{x—3y—22+1=0,

x =2y,
N z=—%(y—l).

T Ly B8 y Shess — Ja i ity oy oo AR R
% + 22 = 4y? +%(}’ -~ 1§,

Bp 4x* = 17y* + 422 + 2y - 1 =0.
M., S

J@5-1 EMERHEEH

1. L

(DBRE A2, -1, 1), WEA 5 : BIEER , 5y WMEREZ
. L, 5 xmmEEE 000 .

(2) M a=(-2, 6, -3) BiHK|a|= , HARTEH cosa =
copf = __ >, cosgs , HE AL i e, =

(3) ®a, B, vy ENEaa =M, W sina + sin’B + sin’y =
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(4) Kl a=(2, -1, 4) SE&Eb=(1, k, 2) Fi7, WMk=
(5) E%ﬂ*&? M, (1 -2, 3), My(1, 1, 4), My(2, 0, 2), MMM, - MM, =

, MM, x MM, =

(6) u}.ﬁ:A(2, -1, =2), B(0, 2, 1), C(2, 3, 0) AT, EFATIMAIE ABCD,
BEFA7 DUSH IR i LA T )

(7) MfEa=(4, -3, DEDb=(2, 1, 2) LR Prj,a= , bAFa FIHESY

Prj,b =
Ja(ié)u’ta (1, 2, 3), b=(-2, k, 4), Ma L b, Wk=
R O(1)d =V/iF +2 =22+ (- 1) =5,
d, =V +2 =22 + 1% =.5;
d, =y +2Z =/(-1)2+ 1% =42
(2) lal=/2+2 +2 =/(-2)2 + 6% + (-3)% =/49 =7,
x o PR,

cosﬁ=;=
/x2+y2+z2
z =43

cosy = ——————— = —— =~

/2 +92 + 2 7
e, = (cosa, cosB, cosy)= (—

cosa =

.
’

<o

.
’

7T
(3)sin’a + sin®B + sin®y = (1 — cos’a) + (1 = cos’B) + (1 — cos’y)
=3 - (cos’a + cos’B + cos’y) =3 - 1 =2.
(4) HAPImE AT, SO n A br s ], B
2 -1

1, k-

B
7
24)6 3)
7

o] -

M k=~

(5) MM, = (1, 1, 4) - (1, -2, 3)=(0, 3, 1),
MM =2, 0, 2 ol e a) s (et 1
MM, - M= (0, 30l all 3, =)=l t 3sdiad 4 [~ 1) = 5;
MM, x MM, =(0, 3, 1) x(1, 2, ~1)=(-5, 1, - 3).

(8) B H(0=5 2L PalH Rilifce 25y Mg gl I
L =HEB (=1 BETta))=(0. 4, 2).
|AB x AC|= | (-2, 3, 3) x (0, 4, 2)|

=[(-6, 4, 58) V118 =2 429,

(7) Prja = g% b ot 92 4 r e I 1R =%;

O V2 + 1% + 22

N|v—-‘

SABCD
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l)rjb=a-b=4-2+(—3)~1+1-2= 3
6 la) (s B/ F18 1D
(8) WNa Lb, Filla’s b BB AZE, B
a+b=(1,2,3)s(—2; k, 4)==2%2k+12=0,

Mifii k =- 5.

2. —[ RS x JRy BT AR, TS e S o il IR, SKRin)
1) 7 ) £ .

it Cfa=8, y=2a, BH cos’a + cos’a + cos’(2a) = 115

2cos’a(2cos’a - 1) =0,

2
f#15 cosa = 0 J cosa = t%, F &

a:B:%’ 'y:ﬂﬁazﬁz%

3. AEM(-2,0, 1), N(2, 3, 0) Fif&, fE«xBi BB —HA, WE|[AM|= |AN|, K
B A AR,

R HANESATEHE, AR ANA(x, 0, 0), K8 |AM|= |AN]|, BP

Jx+2)2+1 =Hx=2)2+3%;

FFLA x =1, IWMFFR&E R ACL, 0, 0).

4. NEA2, -1, 7) Wi a= (8, 9, - 12) FIHK R34 LB AB, KA B 1IAEHR.

& B B A (x, v, 2), /ﬁ?»=(x—2, ek TR e s XE//a, Wik

AB=Xa, Hlx-2=8\, y+1=91, z-7=- 124,

= |AB|=V(x-2) 2+ (s + D2+ (z-7)2 =/(80)2 + (9N)% + (- 12A)2,

45 A =2, WM& B AER (18, 17, - 17).

5. PAEyILE, BRI P(V2, 0, 3) MEEECAERIL P,(1, 0, - 1) MBEEE KM
%, K5 P EYARFR.

R HWAEPIEEySHE, &5 PRI AO, v, 0),

|PP, |=/(2)2 442 +32 =2 + 11, |PP,|=vV1I2 42+ (- 1)2 =/y2 + 2,
®H| PP, |=2|PP,|, BP

B
S

VP + 11 =24y + 2,
%y =<1, FR&ER(0, 1, 0), (0, -1, 0).

6. WAAMTE 1 R, 7204 5« yma@mmmgw;—, H|oA|=6, Kk
A KRR PR,

B o= %, B = % XA cos’a + cos?B + cos’y =1,

7) 2
wev1-(3] () -4,



FLHE m@mMESTEMRHKI/LM

FIoA S ALGES T R, Hlcosy > 0, H cosy =%.

:j:%(ﬂ): |ﬁ‘e()A =6(%’ 'g’ %J:(39 3ﬁ9 3)9 }.E\IZAE(J%*I—]T\‘%](:;, 3ﬁ7 3)‘

7. WEBH. Prj,(Aa) = APrj,a.
” 5 AN\ A%
1‘IEHH .I’E(a’ u)=€0’ (/\a’ u)=¢]$
A > 00, ¢, =¢, Prj,(Aa) = |Aalcosp, = A |a|cosp = APrj,a;
A <08, ¢, =m -9,

Prj,(Aa) = Ma|cos<p] == Alalcos(m - @) =2 |a|cose = APrj,a.
{!l/\ :OHTI, )ﬁ.%ﬁiﬁ
[, Prj, (Aa) = APrj,a.

a

8. iC e, WAEE & a BY[A] [ B M) &L, UERH . e, =l
EBR thTe,. allim, fta=1e, (A >0), Hle,|

1, Wiklal=Ale, |=A, B

= |lale,, FED |a|#0, WE5EMT.

9. KFATF It a = 6i + 7j — 6k IEAAL ] .

B OeRmEARA, — N5 a B, —45 a AL

T la]=v6* + 7%+ (= 6)% =11,
6ty a g ofivge. g

a 6 :
=——=—d+—gG-—kH-e=——=-—i-—j+—k
AL €] 110 '’ Rk A AT

10. Bl a S5 AR BIMA, |a]=2/3, KREh o MARFRRKR.
R oy e S RIEBHERNSA, BTla =T Mfa=8=y, XKA

cos’a + cos’B + cos’y =1,

1
A 3cos’a = 1, cosa = —.

;A
e 4 FER N . S
[ﬁ]jﬂ*ﬂalﬂﬁfﬁﬂﬂ’]—%mfﬁ]ge—(ﬁ,ﬁ,ﬁ], NI}
1 1 1
a:Iale:ZE-(ﬁ,ﬁ,ﬁj:(L 2, 2).

11 Efle=(1. 1, -4y F={), .- 232, R,
(Da - b; (2)a 5 b By¥s 0, (3)a £ b FHHE.
B (Da-b=11+1-(=2)+(=4)-2=-09,

a'b 1 3
(2)cosl = 2] 15] ——-E, NI =
(3) WHa-b=|blPya, FiLl Prjba:al;|b:_3_

12. CHIPIS M, (2, 2, ¥2) I M,(1, 3, 0), TFEmMEM M, B, J5EA5% M7

I ffi.
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B MM,=(1-2,3-2,0-y2)=(-1,1, -42),
(MM, |=/(-1)2 + 12+ (-¥2)2 =/T+1+2 =4 =2;
1 J2

cosa =— ER cosB = —, cosy =— —;

2 ’

YN
13. #lal=3, |b|=2, (a, b)=%, .

(1)(3a +2b) - (2a - 5b); (FH@E B2
8 (1)(3a+2b)-(2a-5b)=6|al>-15a b +4b-a - 10 |b|*
=6 |al>-1la-b -10 |b|?

e
=6 |al®>-11|al|b|cos(a, b) - 10 |b|?
1
:6-32—11-3-2-7—10-22:—19.

(2)|a-b|*=(a-b)-(a-b)=lal> + B2 -2a-b
; 7N
=|al>+ |b|*> -2|a||b|cos(a, b)
1
) 23— 1 5 B
ey o T TR
14, BHIA AL, -3,4), B(-2,1, -1), €(=-3, -1, 1), XK,
(1) L ABC; (2) AB 1EAC | Hy#E.
g e ek (e BN G I g i e N
¥ sl SRR R S i L LS

AB - AC
cos LABC = _,‘_,= o e S eac R e T Wk
|AB||AC| (-3)2+482 +(-52/(-0)T+22+(-3)2
P =
S
L ABC = arccos 7.
58
7 iy
|AC| V29
1I5-B8a=(2. 3. 1), bEH2 0 Kaxb B Xa
i ok
B cwxb=(23, 1) x(1, -2, 1D=H2-3 1{£(5, N, %7,
=y
ik
bixa =0, 208 Yo, 3oLkE iR Ti=d-8) WD)
ey 1




FHEE @MESTEMBHILMA

16. BHIMEa=(2, -3, 1), b=(1, -1,3), e=(1, -2, 0), K.
(1)(a+b) x(b+c); (2)(axb) -c; (3)(axb) xc; (4)(a-b)c - (a-c)b.
B (Da+b=(2+1; 734 (=1)1+3=(3,24) ),

b+e=@* 1t iAC ) 3 1B =4 73.3),

ik
(@+b) x(b+c)= (3, -4, 4) x(2,-3,3)= (3 -4 4|=(0, -1, - 1).
7 gl 3
oy
(2)axb=(2;1-3, 1ex%(1i=14:P=12 53 d|=(-8, -5, 1)
e - 13
taxh) e=(-8, L5 DA =30)6=8+(-5)(-2) +0=2.
= Jh <&
(3)(a xb) XxeS(r B, =510 %1, =2 DY =f - 8 =51 =02, $u 2t
1 a—2: 0

(4)a+b=(2, -3, 1)+(1, =1,3)=2+(-3)(=1) +3 =8,
a-c=(2,-3,1)-(1, =2,0)=2+(-3)(-2) +0=8,
(a+b)ce-(a-c)b=8(1, -2, 0) -8(1, -1, 3)=(0, —8, —24).

17. K5 a=3i - 2j + 4k, b =i +j — 2k #BIE LAY BAAL ) .

i j k "SRG A
M c=axd=10,. e jo, =342 )04 §=90j + 5k,

[P S/0E £ 57 = 55 9 wa=i-& [JJ+_kJ

le|
18. Bz MIU&SA(-1, 0,.3), B(O, 2, 2), €(2, -2, -1), D(1, -1, 1), K
SAB ., CD %53 1 i A [l Bt
M AB=(0-(-1),3-0,2-3)=(1,2. 1),
TH sl -3, - P+ B, let= 1D =-10 2

=¥/5%+ (= 1)2 +3%= /35,
A
AB x CD 5 =55 9
e=_,7 ’ ’ H
|AB x CD [J3_5 V35 J3’§]
AB x C -5 1 -3
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19. &l a =2 +j, b=—i+2k, RKPla, b AHEBHEFAT I MY AL

i3 x 4 ) &
B axb=(2,1,0)x(-1,0,2)=|2 1 0|=(2, -4, 1),
TR

S=laxb|=v/2+ (- 4%+ 1% =/2I.
20. RIS A(L, 2, 3), B(0, 0, 1), C(3, 1, 0) RToAH = MK m .
B AB=lsh it i-Bet-1,-3 8,

ARG (BB A Eg0 #BY a2 =1, - 3),

i j ok

ABXAC= (-1, ~2 - x(2, =1, ~D= [-1_~2 ~2|= (4, -1, 5),
A
3./10

1, —= = 1
S=7|AB><AC|=?\/42+(—7)2+52=

2
21. #A=2a+b, B=ka+b, H*¥|a|=1, |b|=2, a L b, 0.
(1) k RfT{EEF, A L B;
(2)k RffEes, LLA 5 B ABHE AT e i 6.
f@ (1)A-B=0, frl
0=A-B=(2a+b) - (ka+b)=2kla|*+ (b|*=2k+4, k=-2;
(2)AxB=(2a+b) x(ka+b)=(2-k)(axb),
AT AR A x B BIBE, FrLA
6=|AxB|=|2-k|la||blsin(a, B)=|2 ~k|-2, k-2=23,
JiF LA ky =5, ky=—1. '
22. BEHfla=2m +3n, b=3m-n, m, n W DEAEEKRPA R, K.
(Da-b; (2)|axbl
iR (1)a-b=(2m+3n)-(?am—n)=6\m\2J7}m|!nlcos(m/,\n)—3ln|2
=6-12+7-0-3-12=3;
(2)axb=(2m +3n) X (3m -n)=6m Xm -2m Xn+9n xm —-3n Xn
=—1lm Xn,
laxb|=11mxn|=11|m||n|sin(m, n)=11.
23. %a. b, ciifEa+b+c=0.
(DWW a-b+becrea=—(lal+ b2+ [e]);
(2) ZHRWE lal=3, |b|=4, |c|=5, Klaxb+bxc+cxal.
iRl (1) Ha+b+c=0, fFLL
O=(a+b+c)-(a+b+c)=a-a+b-b+c-c+2(a-b+b-c+c-a),

HIFE]
a-b+b-c+c-a:—%(!al2+ 1B]% + |c]?).

o 30
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2)HWe=-(a+b),

bxc:—bx(a+b):axb, ch:—(a+b) xa=axb;
HT
lal? + b2 = |c|?, ¥a lb, (af\b)=%,
It LA

laxb+bxc+cxal=3|a xb|=3|a!|b|sin(af\b)=3-3-4-l=36.
24. a+3b57a -5 FH, a-4b57a - 20, Ka'5b 2N 0.
8 WT(a+3b) L (7a-5b), Fill(a+3b) - (7a -5b)=0, H

70al?> =15|b|*> + 16a - b = 0. (1)
N(a-4b) L (7a -2b), Filli(a -4b) - (7a - 2b) =0, K}
70al*> +8|b|> -30a-b=0. (2)

BSrARE(L) . (2) 1%
lal>=|b|>=2a-b,
fir LA
AN\ a-b A\ 0y
cos(a, b)=w, (a, b)=?.
25. R )iy R UE B = T 4 5% L
iERR  i%7E AABCYH, LBCA=60, |CB|=a, |CA|=b, |AB|=c,
FLEAF 2 = a® + b - 2abcosh. iEC_’§=a, /TI§=C, a=b, WA c=a-b, Mifi
lc|>?=c-c=(a-b)+-(a-b)=a-a+b-b-2a-b=|al*>+ |b|*>-2|a|+ |b|cosh.
Hlal=a, |b|=b, |c|=c, BIFE
¢? = a* + b* - 2abcosh.
26. i 1] i ARAIE B = #A I 1E 5% 7 B
ER B AABCHI=ANA R o, By, =K Ha, b, ¢,
FWAR = AC + CB, F)?U./IEX@=(A_C)+C_B>)XIE’=EXA_>+C_>XT

—_— s —

WAC x AB + CB x AB =0, HJAC x AB =— CB x AB.

-

[Epupe €|A—C»XE‘= ‘C_B»X/ﬁﬂ, Bl besina = acsinB, 'a = 'b .
sina  sinf3
[A] ¥ AT HIE
b e
sinﬂ_siny'
E-C =t - —mpEwemmiE
sine. sin3  siny
27. EHlME a #0, b #0, ilFH
laxb|*=|al®>- |b]* - (a-b)>
TEBR | g X Bloe @l sl b2 sindlas B). -
=lal? - |B[2[1 - cos’(a, b) ]
=lal>- |b]? - |a|? - |b[2cos?(a] b)
=lal?>: |b|* - (a-b)>.
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BEYFIIEALME(TH)

28. Ela., b, cHHERE, Hla|=1, |b|=2, |c|=3, Ks=a+b+cHWKESE
Ma, b, cMIs.
& |sP=|s|-Is|l=(a+b+c) -(a+b+c)
=a+a+bb+c-c+2(a*b+b-c+c-a)
=1a|2+|bI2+|c|2=12+22+32=14.

3¢ |s|=+14
~ s-a _a- a+b a+tc-a_|al 1
cos(s, a) = e
s] la] = 5| |a| s A8l o /TE
Hp (sj\a)=arccos : >
V14
EiBLiR (sf\b)=arcc0s . 3 (sf\c):arccos P

W74

29. BMla=(7, -4, -4), b=(-2, -1, 2), MEcEmNEaS5bHWAFRLL,
Hlel|=3/42, 3R ¢ BALAR.

fi& $u0=Téf=-éw,-4,—@,eh:iubz;4—2,—1,m,ea+%=-éu,
- T

c=All, =7, 23 Al S =308, X =20t

g =3 (T, =Wt wdih).

S OXHkte, +e, fEa 5 b MATAEE(LES - 1).

Hike = A(|bla+ |alb)= A(3(T, -4, -4) +9(~-2, -1, 2))

=300, =762
a a
1
3‘/\"\/5_4‘=3\/4_2,/\=i?ﬁ,c:i(\/’7;_7\/’7’ Zﬁ) Es5-1
30. etk x 5 60° M1, 5k 120° A, Hlx[=52, Kx
1 2 1
& A, cos,B'—‘cosE:—, C()s'y:coslz—_, Il
- R 3 2
J2
cosa =+ —.
2
x = |x|(cosa, cosB, cosy)—S\/—( % _;_, _LJH[_S’ ¥, P%_zwj

SJ@s -2 FHEERHEAGRE

1. 35S

(1) S HSmEa = (3, 1, - 1) BEAFIGERN .

(2) Filiw+2y +hkz+ 1=05miEa=(1, 2, 1) FH, Wk

(3) LHE M2, 0, -1) BES5mBEa= (2, Py =1), d=(3; o4)¥ﬁ%¥ﬁﬁﬁ
H )

g (1) WAhmiEa=(3, 1, - 1) 5VHEEE, MG a iTBCY LR R 3
« ]2 -



