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BEHFIELMEFEIES(TH)

iﬁa:(ax) a’y) az)’ bz(bx’ by’ bz)‘

[‘lﬂﬁ'ﬂf‘lﬁ: |a|=A/af +a§ +af.

a a a
X ¥y z
TR : cosa = —————, coB = ——————, cosy = —.
/2 2 2 2 2 2 /2 2 2
Ja, T a, ta; a; tay, + a; a; +a; +a;

UMIZH: a + b= (a, £b,, a, £b,, a, b)), Aa=(Aa,, Aa,, Aa,).
BEM. a-b =ayb, + ayby +a,b,.
ik

ﬁﬂ%*ﬂ: axbh=|a, ay a4 |,
b, b, b,
P « b PN X b
MRS cos(a, b) = ¢ , sin(a, b) = |a |
la|lb] la||b|
R Prib =20, Pra=2""0

o]

la|’

W§¥ﬁ%ﬁ%%ﬁ:axb:m:aMM:%=%€glauAWiﬁ%
MREEMFEELF: a-b=00a L beoab, +ab, +ab, =0.
la. b RSBHAFATIAIE TR S= |a xb].

2. FHMEL

W ILAT S, o o TR B8 5 R A R B

VT SRR SREA TR

(1) RBEATE: A(x —x5) +B(y —y,) +C(z-2z))=0.

(2) —fh#E: Ax + By + Cz + D = 0.

H&TTRA =FEATER

(1) Mz X=X Y ~Yo %7 %

m n p
x =xy +mit,
(2){5&:—& y =yy t+nt,
z =1z, t pt.
(3) —fist, Ax+By+Ciz+D =0,
Ayx + Byy + Cyz + D, = 0.
3. MES
TEFEHT : yOz T LI ER L: f(y, 2) = 0 %% z BlE &% A7 T2 nil i) e % il 1l 07 7 O f( =
V't +yt, 2) =0, B8y WBER PR B IERE AT RN f(y, +Va® +22) =0.
P . MEZOR: 2Oy T ERIHIE C, BT T z BiIMEEE B8 F(x, y) = 0.
UK T
x2 y2 2
(1) M3 : =+ + = =1(a, b, c >0).

a b



FHE [ERSZTEMTILA

(2) HEWT: 22 = a®x* + b%y*(a, b > 0), $55lH, z=va? + 2.
(3) W . 2 = a®s* +b2y2(a, b >0), ¥, z=x° +y2.

o ]
F(x, y, 2)=0,

(1) At {G(x, o
b=l

(2) ijﬁit: yzw(t)y

z=w(t).
=. GilEfEH
Bl1 (EPFEE. 2006 FHE—) £i(2, 1, 0) BIFMHE 3% + 4y + 52 =0 WEEES d

BR AR E A FH B T B 2 X
. |Axy + By, + Czy + D|
N
AT R AL E':P(xo; Yo Z0) FSHIMRR, Ax + By + Cz + D = 0 HFm A
_ |3x2+4%x1+5x%x0]| P
ST 42 + 52
Bl2 CREEa=3i-j+5k, b=2i+3j-7k, BOR—[mEx, [HESHELHRHL

x-a=5,x-b=-4,

d

3x -y +5z=35,
B WmEx=(x, v, 2), H{2x+3y-Tz=—4, Bx=(1, -2, 0).
z=0,
BI3 Ea, b RFEMY 2 MER, HEMEANT, #e =axb,
c,=(¢; xa) xb, -, ¢,,, =(c, xa) xb, K]|c,|.

% HERBUE T e, |= lal |blsin " =23, He, La, ¢,

£ 2w
Lb, ¢,xata, b, He, xa L b, #(c, xa, b)=?——2-=

%u lc] Xal: |01||a|sin%=4ﬁ; E]IE,

- LIPS ) s S = T 5373,
‘Cz| ’clxa||b‘sm6 2~/§» (e;xa, b) 6’ |c2><a] |02Ha|sm2 2«/5,

ley1= le, xallblsin =273 Hpi,

‘C,,|= lC,,_l Xal Iblsin% =2"./3.



BEYEIELMEEIES(TH)

Bla RKES=FH2x+y-2z=2, x—-3y+z+1=0Fflx+y+2z-3=0134, HF

T F¥mE +y + 22 = 0 WFEE AR

FiE

Es

B FRFPEFEATTx+y +2:=0, FTLAZFEAEREN(L, 1, 2).
{2x+y—z—2=0, ( . :

=FHEEEZE AN -3y +2+1=0, BHBx=1,y=1, z=1.
x+y+z-3=0,
FrL AR A (2 - 1) + (y = 1) +2(z-1)=0, B}
x+y+2z—4=0.
b P x4y 4o 0 LHREES

-x+y-—z=1

Xty —z=

Bils *a&{

R HEMELERETFHEx +y +2=08Fm, FRAREFE

BETEHSCAFHAZRENAREEL.

apmrin, (" Tl Ty

(x+y-2-1) +A(y -x-2-1)=0,

Bl (1-A)x+(1+A)y—-(1+A)z-(1+A)=0.

FRFEmS R +y +2=03FH, FFL
(1-A)«1+(1+A)-1-(1+A)-1=0,

BEIA = 1. TRELEFEN

2y -2z -2=0,
B y-z-1=0.
PIRE: s A ViR )

{y-z-lZO,

x+y+z=0.

Bl6 RE&L T =L =TT m v oy 42 - 1 =0 LIRBEA L 67

» IR 1y B8y Bhiee — J& B i i T R

rrgjairs ) .
" l%ﬁﬁﬂgmg+z_:=m FRLAE | BT AR <
(x-y-1) +A(y+z-1)=0,
] x+(A=-1y+Az=-(1+A)=0.
HeS5EMFEES, BI1 - (A -1) +21 =0, #E o
A ==2 L 511 R e A

FrLlid 1 SeHFEEERFEAEN x - 3y - 22+ 1=0, 8, WAERHN
{x—y+2z—l=0,
x=3y-22+1=0,

x =2y,
. z=-%(y-l)-



$HE mBSZERHAILE

TR 1y 58 y BhERE— A Bir nl ) th 160 7 72 M

x + 22 =4y +%(y—1)2,
Al 422 - 1792 + 422 + 2y - 1 =0.
M, SI@EER

SEs5-1 mERHEH

1. 7S

(1) BHAR A2, -1, 1), ME AL - iR R , 5y BHABE B
., HaHirrEER .

(2) MEa=(-2, 6, -3) WK |a|= , TR N cosa = ,
cosB=__  ,cosy=__ LRI e 9 Ao ) B e, =

(3) Ba, B, y B aB=1FmfH, W sin’a + sin’8 + sin’y =
(4) Wik a=(2, -1, 4) S5uEb=(1, k, 2) Fi1, Wk=

(5) BEI=& M (1, -2, 3), My(1, 1, 4), My(2, 0, 2), mIJMM2 MM, =
—F
, MM, x M|M, =

(6) #4(2, -1, -2), B(0, 2, 1), C(2, 3, 0), LLAB, AC #4Bit1, Y6470
N, MR R E RS T .
(7) Ffka=(4, -3, )fEb=(2, 1, 2) ENEE Prj,a= , bTEa LR
Prj b =
Ja(ss)&a (1 2,3), b=(-2, k, 4),Tia Lb, Wk=
B (A MM =/22 +y =/22+ (-1)2 =./5;
5y W d, = Va2 +2 =27 + 12 =./5;
HxBEE d =vy? +22 =/ (- 1)2 + 12 =2,
(2) lal=va? +y2 +22 =/(-2)2 + 62 + (- 3)? = /49 =7;

x -2 2
cosq =——— = —— =— —
/x2+y2+22 7 7
6
cosB———*—;
\/x +y1+z 7
=3 3
cos‘y—————___ —;
«/x +y + 22 7 7

2 6 3]

e, = (cosa, cosB, cos'y)z(-7, = =)

(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) HAPIEEFAT, SOWRIARAL LS, B
2 -1

2. -1 %
-

1k
AT b =~

N|'—



BENFEIMLMEFEIES(TH)

(5) MM, =(1, 1, 4) - (1, -2, 3)=(0, 3, 1),
MM, =(2,0,2) -(1, -2, 3)=(1, 2, - 1).
MM, -MM,=(0,3,1)-(1,2, -1)=0+3-2+1-(-1)=5;
MM, x MMy = (0, 3, 1) x (1,2, —1)=(-5, 1, -3).
(6)AB=(0-2,2-(-1), 1-(-2))=(-2, 3, 3);
AC=(2-2,3-(-1), 0-(-2))=(0, 4, 2).
= |AB x AC|= | (-2, 3, 3) x (0, 4, 2) |
=|(-6, 4, - 8)|= /116 =2 /29.
ab 4-2+(-3)-1+1-2 7

(7)Prja= = =i—1%
T el VEFIE+ 2 3
b 4:2+(=3)-1+1-2_ 7

Prj,b = = (r3) =

lal /@3 E V36
(8) Wla Lb, Filla’s s MR AET, I
a-b=(1,2,3) (-2, k 4)=—2+2%+12=0,
MTfiT k =- 5.
2. —[ai 5 x BRLy BhEOSR A, TS AR S o,y B AMEERE, KR

I el .
iR BHa=B8, v=2a, H cos’a + cos’a + cos’(2a) =115

2cos’a(2cos’a - 1) =0,

f#15 cosa = 0 M cosa = t£ TFA

U v 1y
0—3—7, Y—ﬂﬁia—ﬁ—z, ¥Eg:
3. REM(-2, 0, 1), N(2, 3, 0) i, 7ExBli EH—&SA, R |AM|= |AN]|, K

JLA BIAEFR.
B HASAE L, TIRFCKENA(x, 0, 0), KBS |AM|= |AN|, H]
J(x+2)7+1=/(x-2)7+32,
Pl x =1, MIIFrRE 0 ACL, 0, 0).
4. NEA2, -1, 7) i Ea= (8, 9, —12) HHEU A 34 KB AB, KE B AT,
B R BB A (x, v, 2), AB=(x-2, y+1, z-17), XAB // a, #&
AB=Aa, Blx-2=8A, y+1 =91, -7 =- 12X,
3= |AB|=v(z =202+ (y + 1)2 + (z=T7)2 =/(80)% + (9A)2 + (- 12A)2,
A A =2, WIS B BA4kRA (18, 17, - 17).
5. REPTEyHIL, BEAP(V2, 0, 3) MEEBEAFE P(L, 0, - 1) HEEKH
i, KA P HYAAR.
e FEhGPEyRLE, WA PHEIENGO, ¥y, 0),

PP, |=/(V2)2 +y? + 32 =/aZ + 11, |PP,|=v1Z 492 + (- 1)? =+/y? + 2,




FHRE REBSZEMBKILEA

HWH| PP, |=2|PP,|, I

VyE+ 11 =2y + 2,

fiffdy =+1, FReCA(0, 1, 0), (0, -1, 0).

s

6. WE AT 1 R, 42045 8 yﬁh%%ﬁﬁ‘i?ﬁﬁ%?ﬂ%, H|0A|=6, K

KA AP,
& . 2 2 2
fi a=?,[3=z. XA cos’a + cos’B + cos’y =1,

_ 1\ (v2)°_
cosz‘y—l—(z) —(7] =
ENEATES 1 £R, &l cosy > 0, B cosy =%.
2

1

78
= i

%E—OA—IOAIeOA—()(_ ?] (3, 342, 3), M4

7. UEBH . Prj,(Aa)
. A A

AR ic(a, u)=¢, (Aa, u)=¢,,

A >0, @, =¢, Prj,(Aa)=|Aa|cosg, = A |a|cosp
ML <O, ¢, =7 -9,

= APrj,a.

HIABFR M (3, 342, 3).

= /\Prjua;

Prj,(Aa) = |Aa|cosp, =— A |a|cos(m — ¢) = A |a|cosp = APrj,a.

A =008, BB,
I Prj,(Aa) = APrj,a.

8. iC e, HAEF & a #9[F] [ HA7 i, lal

Bl W TFe,. aldm, fla=1e, (1 >0), Hle,|
a=lale,, ¥ET |a|#0, WELWL.
9. RIEAT Tl a = 6i + 7j — 6k (L[] .

e : e,

B FeREBARA, — A5 eFE, —5a KL
T lal=6* + 7% + (- 6) =11,

a 6 a 6. T,
}Mﬁe“_m'u T _kji'e BT o
10. Bl a S&LPRVBAHFHMEA, (a|=2V3, KuiE

, Bit|al=Ale,[=2, B

2k

a PR IR

@ EAmE e SRLTFHRAENBMA, FTlla =T a=B=y, XFH

2

cos’a + cos’B + cos’y =1,

M 3cos®a = 1, cosa = —.
NE)
. - 5 _(r 1t 1
lﬂﬁfﬂaﬂﬁﬁﬂ‘]ﬁ&ﬁ%e—(\/_,f.ﬁJ, M
1 1 1
a=lale=2/3 - (J__ E,E]=(2, 2, 2)



BEUEIELMEFIESR(TH)

1. EFla=(1,1, -4), b=(1, -2, 2), K.
(1)a - b; (2)a5bH¥kfe,; (3)a 7 b FHIELE.
@ (Da*b=1-1+1+(=-2)+(-4)+:2==9.

a+b 1 31
(2)cosf = allb] ——E, Mﬁﬁﬂ—T.
(3) KX a-b=|b|Prja, FTLLPrja =a‘;f =-3,

12, B M, (2, 2, ¥2) FIMy(1, 3, 0), HEFERMM, 1. ¥EAZMy
m]ff.
8 MM,=(1-2,3-2,0-V2)=(-1,1, -42),
lMlelz\/(_l)z"'lz*'(-ﬁ)z=~/1+l+ =«/Z=2;
1 42

cosa =— > cosf =?, cosy =— —;

2

™ 31
as—, ﬂ:?, ’)’:T-

N
13. &|al|=3, [b|=2, (d, b)=§, K.

(1)(3a +2b) - (2a - 5b) ; (2)|la-b|%.
8 (1)(3a+2b)-(2a-5b)=6|al>-15a-b+4b-a-10 |b|?
=6 |al*-1la-b - 10 |b|?
N\
=6 |al®>-11|a||b|cos(a, b) - 10 |b|?
=6'32—11'3-2-%—10-22=—19.
(2)la-b1>=(a-b)-(a-b)=|al*+ |b|*-2a-b
N
= la|*+ [b]* - 2|al|b]|cos(a, b)
=32+22—2-3-2-l=7.
)
14' a%ﬂ,.ﬁ‘\A(l, —3’ 4)’ B("2, 1, —1)’ C(—Bv —11 1)’ ;R:
(1) LBAC; (2) AB TEAC iy
B (1)AB=(-2-1,1-(-3), -1-4)=(-3, 4, -5),
A=(-3-1, - 1-(=3), 1-8)=(-4, 2, -3),

—)
- AC (-3,4,-5)-(-4,2,-3)

-

cos/ BAC =

[[AC| V(=3)2+4*+(-5)2/(-4)>+2% +(-3)2

2/~ &1l &

/ BAC = arccos ! ;
/58




FEE RARSZEM\HILE

]
)

(Z)PTJ'AC'E;: — =£-
|AC| V29
15. B%la=(2,3,1),b=(1, -2, 1), KaxbRbxa.
i j ok
B axb=(2,3,1)x(1,-2,1)=12 3 1(=(5, -1, -7);
1 -2 1
i j &k
bxa=(1, -2, 1) x(2,3, I)=(1 -2 1|=(-5,1, 7).
2' 3 1

16. B Ea=(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, -3+(-1), 1+3)=(3, -4, 4),

b+e=(1+1, -1+(=2), 3+0)=(2, =3, 3),

i i j k
(a+b) x(b+c)= (3, -4,4)%x(2,-3,3)= |3 -4 4|= (0, -1, - 1).
2 =3 3
i j k
(2)axb=(2,-3,1)%x(1,-1,3)=|2 -3 1|=(-8, -5, 1),
1 -1 3
(axb)-c=(-8,-5,1)-(1, -2,0)=—8+(-5)(-2) +0=2.
i Jj k
(3)(axb) xc=(-8, -5, 1)x(1, -2,0)=(-8 -5 1(=(2, 1, 21).
1 -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)c-(a-c)b=8(1, -2, 0) -8(1, -1, 3)=(0, -8, -24).
17. K5a=3i -2 + 4k, b=i+j - 2k FBEHEMK AN E.

i j k i j k
@ c=axb=|a a a|=(3 -2 4 |=10j+ 5k,
b, b, b | 1 1 -2

2 1
le|= /102 + 52 = 545, I iec=ii=i[—'+—k)
el 5 T

18. BAIZSENAA(-1, 0, 3), B(O, 2, 2), C(2, -2, -1), D(1, -1, 1), 3k
S5AB, CD #53 H A B07 1 B
M AB=(0-(-1),2-0,2-3)=(1, 2, - 1),
CD=(1=3, =1= (=, d=f=13y={=1; & 2),

ABxCD=(1,2, -1)x(-1,1, 2)=




BENFIMLMEFSIES (TH)

|AB x CD|= /5% + (- 1)2 + 3% =./35, WI5AB FICD &£ HB0 t Hy
ABxCD (5 -1 3
e=————= ’ ) H
|AB x CD | [JE J/35 /?E)
AB x CD -5 1 -3
Ef(: —e=-ﬁ=( s s J
|AB x cD| \V35 /35 V35
19. W a=2i+j, b=—i+2k, KU a, b HEHHFATIUAIE K wif
j k
B axb=(2,1,0)%x(-1,0,2)=[2 1 0|=(2, -4, 1),
-1 0 2

S=laxbl=v22+(-4)? + 12 =./21.
20. RLAS ACL, 2, 3), B(0, 0, 1), C(3, 1, 0) ATSM=FfILHREH
B AB=(0-1,0-2,1-3)=(-1, -2, -2),
AC=(3-1,1-2,0-3)=(2, -1, -3),

ik
ABXAC= (-1, -2, -2 x(2, -1, -3)= | -1 -2 -2|= (4, -7, 5),
2 -1 -3
1 1 3./10
:7\/1_’></T’|=?/42+(—7>2+52=Tr.

21. ®A=2a+b, B=ka+b, HH|a|=1, |b|=2, a L b, [0,
(1)k R ER, A L B;
(2)k AfT(ER, LA 5 B HE5 R PO LA 6.
(1) H~NaLb, a-b=0, LI
0=A+-B=(2a+b) - (ka+b)=2klal*>+ |b|>=2k+4, k=-2;
(2)AxB=(2a+b) x(ka+b)=(2-k)(axbh),
FATIURIE R A x B AL, LA
6=|AxB|=|2-k||a||b|sin(a, B)=|2-k|-2, k-2=23,
LA k, =5, ky =—1.
22. BEfla=2m +3n, b=3m -n, m, n S NHEAHEERBLAE, K.
(1)a+b; (2)|axb].
fi# (l)a-b:(2m+3n)-(3m—n)=6|m|2+7|mHn|cos(m/,\n)—3»|n|2
=6:12+7-0-3-12=3;
(2Yaxb=(2m+3n) x(3m -n)=6mxm—-2mxXn+9n Xm-3nXxn
=—1lm X n,
@ % b|=11]m % n|= 11 |m] | |sinCm, n)= 11.
23. Wa. b, ciHifLta+b+ec=0.
(1) M, a-b+b-c+c-a=—2i(|a|2+]b\2+|c|2);
o Ji- »



FEE REBSZEBHILA

(2) #Hibi e lal=3, |b|=4, |e|=5, Klaxb+bxc+ecxal.
ERE (1) Ha+b+ec=0, Frl
O=(a+b+c)-(a+b+c)=a-a+b-b+c-c+2(a-b+b-c+c-a),

EIFe)
1
a-b +b-c+c-a=-5(|a|2+ [b]% + |cl|?).

(2) He=-(a+b),
bxc=-bx(a+b)=axb, cxa=-(a+b) xa=axb,
T

lal* + [b[*= lef, HaLb, (a,b)=T,
Fir A

@%b +bxe +exal=3la xbj=3]al|b|sn(a, B)=3-3:4+1=36
24. R a+3b57a-5bFH, a-4b57a -2bEH, Ka5bZHEMFEA .
M MmT(a+3b) L (7a-5b), Fill(a +3b) - (7a — 5b) =0, B

70al* - 15|b|* + 16a - b = 0. (1)
X(a-4b) L (T7a -2b), fili(a -4b) - (7Ta -2b)=0, B}
70al* + 8|b|* - 30a - b =0. (2)

By ARR(1), (2) 17
lal|* = |b|* =2a - b,
FT LA
P a-+*b 2\ T
cos(a, b)=|7|m, (a, b)=?.
25. 5 ) U B = TR B A 5% e L
iER  i&AE AABCH, LBCA=6, |CB|=a, |CA|=b, |AB|=c,
BUEAE ¢ = o + b% - 2abcosd. iCCB =a, AB=c, CA=b, WA c=a -b, M
le|>=c-e=(a-b)+(a-b)=a-a+b-b-2a-b=|al®>+ |b|>-2]al|b]|cosh.
lal=a, |b|=b, |c|=c, BIE
c? =a? + b® - 2abcosh.

26. i H A E AR = M IEE % EFE.

iERl B AABCHW="1TWAHR«, B. v, —HKHa, b, ¢,
%IﬂjA—B>=A_C)+C_I§, ﬁﬁuﬂixﬁ=(/?c’+c_é) xﬁ=ﬁXﬁ+Fxr,
HAC x AB + CB x AB = 0, EJAC x AB =— CB x AB.
TR 30 BRURS ﬁl/TC'}XZZﬂ: |C_B>X£’, Bl besina = acsinB, .a =—,b—.
sinae sinf3
[ 2 AT {iE
b ¢
sinﬁ—siny'
@ _ b _ ¢ —pmrmemisic

sina sin  siny

o 11 .



