(d) §+X+E:1
a b c
(e E :ax+by+cz+d=0
E Po(xo’yo’zo)

a(x- %) +b(y- Yo) +¢(z- 2)=0
() E:ax+tby+cz+d,=0
E,:a,x+by+c,z+d, =0

(ax+by+cz+d)+k(ax+by+c,z+d,) =0

@

E,:ax+by+cz+d, =0 n:(a b ,c)

E,:a,x+by+c,z+d, =0 E:(%’bZ’CZ)
aa, +hb, +cc,

JaZ+b2 +c2\JaZ +bZ + 2

(M E " E,U aa, +hb, +cc, =0

(QENE,U %=3=i=i( )

cosq =

b ¢ 4,
d
11
OI2( )
. (@ P:(x,Y,,z)E:ax+by+cz+d =0

O (%Y%)

OP: (%~ X, Y- Yo, 2~ %) N:(a,b,c)

b d=|0Pxn|=120 %) *B0- o) *C(Z- %) | _|ax +by,+cz +d]|
Ja® +b* +c? Ja®+b* +¢c?
(b) E :ax+by+cz+d, =0 E,:ax+by+cz+d,=0
P(%,% %) & ax, +by, +cz, +d, =0
p E, d:|ax0+by0+czo+d2|: Idz'dll
JaZ+b’ +c? JaZ +b’ +c?

(© E,:ax+by+cz+d, =0 E,:ax+b,y+c,z+d, =0
axtby+cz+d, _ ax+by+cz+d,

vay th+g Va; thy +c

P12



Al,-2,2) B(6,0,-1) E:2x+2y- z-1=0

E :x+2y-3z+2=0 E,:3x- 2y+z-5=0

E E E
D @,-1,2 E
2 E,:2x+y- z-1=0 E
A(-3,-1,1) B(2,-2,3
E:2x+2y- z-6=0 AB E
9.
@ P(x,¥%1,2) Q(%,Y:,%)
_i_X:X1+t(X2- X1)
'Il.yZY1+t(y2'y1) (x2-x1,y2- yl’Z2_Zi)
12=2+t(z,- 2)
(b) P(% s Yo 1 %) (a,b,c)
X-%_Y-"Y%_2- %
a b C
© E,:ax+hy+cz+d, =0
E,:ax+by+c,z+d, =0
ian+hbn,+cn, =0
oMo Lo v, +en, =0
b ﬂ‘q %H% b
P (n,n,,n)u ) )
W ol alla, b,
10. (@
(b) ( )

11.
@P:(%,¥,2)

P(ﬂ?l,yl,zl)
L:X-ony_yozz-zo //[d
a b C ,

P_Q:\/(Xl' X0)2+(y1' yo)2+(zl- 20)2 Q(0,Y0, 20)

P 13



POcosg =120 %) *B(y - ¥o) * <7~ 2) |

val +b? +c
d = PQsing =+/(PQ)’ - (PQcosq)

Jlat+ (% - %) +[bt+ (Yo - Y)I? +[ct +(z, - 2)%?

X=X _Y-Y_2-2
b : = =
(®) L a b C

a b c
iX+y+z=0
%2x+y- 2z-1=0
X-1 y-3 z+1 L X _y+1l z-3

LZ:X- X2:y' Y. _Z- 72,

Al,2,3)

“T3 T2 1 RET 21
X1 y*l z | x-1_ y-2_2z-3
W 1T B3 1 a
@™ L L
L L «C )
12. C=A"B
@C C~A C~ B( )
©|C] AB
i1AC +AC,+AC, =0
()|BlC+BC+BgC =0
P C:C:C= & AHA‘ A
1 3 Bl Bl B
(b) Cf+C§+C§:\/AZ Ay +
B, B |B; B| |[B B

AaALHAL Az)(
B| B B

P. 14




13.

XY=V 1=% 7 X=y

(Ax+AYy+AZ) (Bx+B,y+B,2)
=(AB,z- AB,y)+(- ABZz+ABX)+(ABY- AB,X)
=(AB,- AB,)x+(AB,- AB,)y+(AB,- AB)z
7

y
A
B

I
0> x>
m >

1A (b,B +b,B,)=b,(A" B)+b,(A" B)

© i 0 RN
f@A+a,A) B=a(A" B)+a,(A’ B)
A"B=-B A
(dLevi-Civita T, i j k=123

(A" B)>)C=C,(AB,- AB,)+C,(AB - AB,)+C,(AB,- AB,)
A A A af yixAxP
Bl BZ B3
C, C G

p (A" B)>xC=

A

Cn=C
(@ (A" B)>)C=0

(b)(A" B)Ct 0 ( )

P.15
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© (A" B)>)C=(B" C)xA=(C" A8

N

=AXB’ C)=BXC" A =CxA" B)

14. (A" B)XC’ D)

= (AzBa - AsBz)(CzDs - CsDz) + (AaBl - ALB3)(C3D1 - Cle)"' (A&Bz - AZBl)(ClDZ - C2D1)
= AC,(B,D, + B,D;) + AC,(BD, +B;D;) + AC,(BD, + B,D,) - BC,(AD, + AD,)

- B,C,(AD, + AD,) - BC,(AD, + AD,)
=(AC, + AC, + AC;)(BD, + B,D, + BiD;) - (BC, +B,C, + BC;)(AD, + AD, + AD;)

= (AC)(B>D)- (B>C)(AXD)

15. (A" B)’ C=(AxC)B- (BxC)A

d,=d,,=d,;=1 Kronecker Delta

P. 16



@

(b)

i,aix-'-blyzcl
fax+by=c,

|(81b2 ba,)x =(ch, - bc,)
.(azbl ab,)y=(ca,- ac,)

G b a ¢
X_CZbZ aZCZ
a ‘aibl
a b a b

jax+by+cz=d,
%a2X+b2y+CZZ: d2
lax+by+cz=d,

(G, - 6a,)X+(ch - cb,)y=(c,d, - ¢d,)

(Caa'z Czas)X+ (Cabz - Czbs)y = (Cadz - Czda)
d b ¢ a d ¢ |a b d
d2 b2 CZ a2 d2 CZ a'z bZ d2
N L O S YO O O YO
a b ¢ a b ¢ a b ¢
a2 b2 CZ a2 b2 CZ a2 b2 CZ
a by ¢ a b ¢ a by ¢
© Rix,y) A:(a.b) A:(a,b)
[RA=G R=a,B +a,B, a, a,
iR*A, =C,

g-.-3) g_ (B,-3)

(ab,-ba) ° (ab- ba)

A1 5
1B, XA =0

BXA =0 — . _. _.

B, XA, =1 *
Xoc B B
xfl—\ - R=CB+C,B,
XA, =C,

P.17




