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E1) P(I, ,—1)®RQ(—1, |, )@ o & gt e @iy 5@ fag R
& SO a1 & I PQ & 3:4 & SIUTA # Fyihag &t 87

£2) Pla,b,c)sT Q(r,s, 1) F ST Ire @ES & A fag #raHw

ity

ATEW 3 T TQ@TH] 9 M HL

4.3 T

TETS | W B 2-TAie § Y@ ) ZEr 91 39 9 ¥ &9 I feena e
g i i i e P bl o e & s dE e 3w
feafa & Tar &t Has FHieon & wpeaa g frafiaa €t 8, 7 fo o Haw
TAIHLI T, 4T 2-HHE | aol &1 '
mmﬁvﬁa‘:m(mplct)@rwaﬁﬁ 3-qufe & @ # T 5
Higdga: Muffe == bl




v, i SR e 4.3.1 YSFHrsaTq .
AT &9 9 fag 0 3R OX, OY, OZ #r&tt & wrdfa Sremas &= v Ry %1
9 FARE 7 O | Tei<el g% THiase ;T (directed line) L sifsry (Perr 3 24}
s WWL,x,yﬁTzﬂﬁﬁﬁWﬁwﬁﬁmia,Bﬁtym

FATT &1 @ BT cos o, cosB R cosy B L frrpr=ard (direction .

cosines) Fgd &1 ;

W%h‘({x-ﬂﬁaﬁhﬁtﬁwr(fcoso,cos%,cosg—,squ1,0,0%| |
Atz Ay fo Feapioand R Prdfamis a1 w frsfe sl &1

M

Z

X
eI 3: cos a, cos 8 HITC cos v TET |, 2 Rrewrsard §1

o Fafte 7 @i fewe Ty L siferg) faw o Frdvnies @ & arder gy sadr
fasrepIsare @ mIeqer &hX |ana &7 ST & B & O @ gere Wi Aot o 3T
@I feepieamd g1 Reraaht frem adt 2 s s L 2 FeTeTor & fo, fag

(1, 1, 1) & ST S arelt x-37e7 & qyata< Yar @) Reqepioane ¢, 0, 0 &)

el T B Tt Ta %1 Rearmreansil & Ry qruror oif o faam ¥ Wi
ST ferelt e L ot Pl Py g Brdbniep & witr el cos o, cos 8
I cos y E B9 Wi Hee @ i 7w fag 1L X Regm @1 s P po(x, y, 2),
L9 feqen ua g 21 a9, s fa 4 @ 3w e E

e X = OP cos a, y = OP cos 8 1T z = OP cos v.

P 4 Hf® QP2 = x2 + y2 + 722 = QP2 (cos2a + cos?B + cosly)
FHARE fw
cos?a + cosif + cos2y = | l )]

T Y feFerisarsit T a8 JUUTn T e g & Iuandt €, S B
T UTEAEA § IO TEN | ATIQ, §H 39D TIANT P TF ISTEC I AT FE |
IO 1 : b g @1 x R y-24ei1 § A9 T3k T apior aendy 2, at
% HTOT 4T ST AT o z- 38T § ardy 27 * ’

T ()W o= Tafw g= TIEw) e afz o 7w F7 @ o @ zqeT §

aardy ¥, @ g9 wiy & f6

%+%+c052y: [ = cos'y=i-21- = «,-=‘%ET 27"
¥ TN 3 Tard gt it aaTdt wlerew T @ daw st #1 (eme=datea 7
8 i, P 5 28h) i




Pa=s

Fz-agFFAm T A 2;E5|Waﬂﬁﬁ%|

s v #em faew & S @ i e § @9g 2

GRCTST @ O FEATT o, b ] ¢ fEFwead 4, m 3y o AT & freg- s
(direction ratios) Feed &, afz a = ki, b = km, ¢ = kn, xeR & foau
3 @IS ek ST fepelt Y o fegeprarsit & ST 8t 99 faeg-3mara
FEA E

uarg?ura?htr\/"zlmzﬁml,- %aﬁﬁr@rt@r%
fap- sreama 1 V2 _
T 379 A 8T T v W g €|

E 3) T¥ cose, cosﬁﬁ?cosywmiﬁﬁmﬁﬁﬂﬁ@mﬁﬁ
~sin?a ¥ sin2f + sin?y = 2,
E 4) &) y dIT z 3 #,
g) XY-TRaa H @l y = mx + ¢
faaprand ey FfT
E 5) W sifore L 4w foag & dies e arely @i @ g AT P (a, b, ¢) T8 X
aﬁhﬁ%l&m&ﬁa b, ¢ L @ fee-3am €1

E 6) Wi St Pep Py 3 3 4 Y Lo eem g P feew F wee
&\ & L & fesreplouny =4 §it?

T o BN 2 o fraapieand ar e - (AT L@ o §HIELOT WIEH FH B
for 9 v R =7 @ 2
4.3.2 | G0 & THHCT

Wﬁﬁﬁﬁ%ﬁ@%ﬁﬂﬁﬁ&iﬁ!ﬁﬂﬁmﬂ?ﬁlm?ﬂm&ﬁﬁﬂﬁm
aﬁrﬁaﬁm: m X n & s fag Pla, b, c) 38 9T feaet 2

H?I'H‘PEQ(X y 7) 70 o< fega =g R fag 2, @t 98T PQ fas aret U
AR THTY TIFAE (cuboid) gATd (Fas 6 34)!

a9 PA = x—a, PB—y—bGﬁ'{PC-—z c, ﬁﬂﬁ:’PQ—-rm’ma‘E{
H‘nb—c‘r%f“cﬁ
cosa = X4 ¥4

j= X2 %‘éﬂ"‘ﬁﬁﬂ m= 3'%"—.,1:-1—';‘3—




T, R HR A

Pt 6: (x=a), (y—b) 3T (z—c) PQ F fag-3qma@ %

T W e R fraa g fag weiteot

X—a — y=b  z—c¢

i m - n - (8
&I HqE FAT 2|

(Fte AT feF (4) T Fawe el & o

x—a __ ¥Y=b s ¥Y=b _ z7¢ g x—a _ ¢
{7 m m n i n

R Y=b . 2—¢ g x—a _ y—b .4y z—a _ e
po= = qar I_Ym 3{1-(2;1' znc 21)

tasiTe:, (4) % &9 § TviEl #1 B T (a, b, ¢) & &Y< o arelr sk -
fees- ar-m?r: m 3R n AT T T B P T 2 (4) et et et
% wefraRwit 57 Pafed =9 (canonical form) eI &1

e & farg, (1, |, D¥ d e At e (L, =L, L,

faaesarsit ardft g TEr @ aetor VN
=1 _ y=- _ L.

I z1l , F1

Jy Nas JT

-1 _ y=! _ z=l

x' =y = Fl
#‘waﬁm%mm)%waﬁ,ﬁﬁrﬂ,—l,lmﬁq-ﬂ‘@ﬁ?;

Proquft 1: (4) & a7 3@ wad & 16 (a, b, ¢) B T Ao oT
fesrresit 1, m, &l T & e

X=a+fr,y=b+mr,z=c+nr .. (5)
& FarreR.
7% ToodT 3@ & BTl & 9= r @ 96 § Uh-WT=re § 9 e

ATST A &H (4) TGN 16T & UG &1 U AT F9 99y & & fau
TN AT WG P (X, ¥, £1) HE Q (xz, ya, z2) Fy el Yo L o< e €1 @
whfmmnsﬂa%&mmﬂm(4)=wmgmLmnfmw

x;x_l_ — } Y _ L—Z,
] m T h . (6)
g
|16 Q, Lux fraq &, en aia & fip
XX — Y=y, — Z,—7,

L (N

m




(o) M (N AswuR EfF wrebwE Pt wPafa

=% _ y-¥ _ Z—z
X—% y—v %. ... (8)
(8) TS | & I (7) FT ATIBBT & X gt ¥ fadt @ @

et @ Fafag &% (two-point form) FE=TaT €1

FaTeRwr & W, (1, 2, 3) 3R (0, 1, 4) & ST TN ATl & D FHIGT
x—1 =y-2=—(z—3) &\

Atz FAfT fF (8) Weer F5 gy wA UE Hf REmm g i

At P (x,, 1, 2.) X Q (x,, v, z,) T Y@ L 0 fewa &
X=X, ¥: 7Y 3T 7Ly, L$W'm%|

T W TEF HHAY|

E7) (—1,0, 1) (I,2,3)® e are [ & G qeH Hfag)
E 8) faamsu £iF (2, 4, 3) 3T (=3, 5, 3) ¥ et a7 arelt Tan & afieeeo
x+5y=12z,2z=3%l

ATZT 3reT ¥ FF &1 @Y B i @At §

4.3.3 37 Yy & == @ FHret

Zaprd | H AT FE e R gHae 8 & YErt & S o1 S A gavrara
& wei % yroa fwar o7 gFar 21 3= g Pt amise § < @l @ 6 e
A feFarsarsll & 96l § ATH $4

AT i st L, 3T L, # P, 99T 4y, my, 00 3R b, my, mE
e AT Ly 3K Ly & e a1 hivr 6 @1 e @ 0 (g & S S areft &
U @g L aitx L i § Ot fegaiteune s 4y, my, n, 31X 0, my, 0,
F) qe L WX L FAI: P AR Q Wy U P OP = 0Q =r. T P &
PrET® (4,1, myr, 1) 3 Q B(hyr, mnr, npr) BT WA 8, OP HROQD
sy @1 i 0 B (Fast 7 36 3=

PQ? = (I, — L)+ (my — my)r? + () — m)ir?

=2 (I_h{z - MHyilly — nlfl:)rz,

Bemi+nl=11+m+nl= | o wim ot o arg &, ot 7 i
yRfrsres Prerortafa & v 3 gw s € B

= 0P+ OQ2— AQ cos @

BRI TR TS P -

T £ [ 20 YOS A q a0 ¢ @ g afy
“+ AfE WY waEd Al
L (10)

T 1 frFFrsarst #t g fog- 3@ a, by, ¢
- - cmmEw gL, T L, s 8 afe ¥ 11




wivar, i s e

P9 4T aja, + b, b1+c,c2—0?ﬂﬁmﬁ§ Wﬁaﬁ'qﬁﬁwwmﬁ

a’rmé@r‘rﬁﬁﬂm

ﬁ?,ﬁ%@maﬁmaﬁﬁ?m&?%ﬂﬁamﬁﬁuﬁ:mﬁmwﬂ
g ar faode 21 o Wﬁﬂ#i@m L, SR L, S9iax 2R afe T e afy

’|=f2 m = iy, —ﬂz,mh'—'_fz m = — s, nl—_'nz

fer¥T9 &9 &, 3@t e @ 1% @i a, b, ¢ 37 a’, b’, ¢ FHL: L, iR L, &
ﬁ:a;mma‘ra’r |
2a =b —¢

a’ b’ ¢

T S T TAT & ATFC I HAG F |

ﬁ%@mhﬁ%hﬂja{ﬁw a, b, c, dTa, by, 0,8
() Hﬁﬁ’ﬁuﬁaﬂtﬁﬁlﬁﬂﬁ'a,az+blbz+c,_c;=0;
(i) WWiaR gl ufe s dererafy 2L = 00 _ ¢

a; b2 Cy .

I, x=y=z W x=—y, 2= 0TGN FATF 1, 1, | %1, —1, 0 27 3
%manzs?aa:wm%aﬂﬂ(l)u(—mut))—o

A AT G WY BT

E9) fes-srmamt 1, 1,231’1?J3‘,—\/€4aﬁﬁimaff$a%ra?ra5mm3

E 10) afe & damsit & frgp-smam 1,2, 3, 1, =2, 15 4, 1, —2 &, @t fearsu :

fe6 o 9TEqT ofer F1

Wwﬁmﬁ%m%ﬁﬁqmqm%mﬁ@mmﬂamn%mﬂ
refra gl 21 30Ter T # sy 36 B 59w o o 2 P e &7 sadet
gta=ge 2T 21

4.4 QqQUAT

T W 19 A p e Wars wefrawor Bty it § uo aaaa 2 Prefa
HE &1 FH gl & wirede 3R 3@ @) awad - gha=oe o =t o
FA

AT, 95 TF T9Ad & FO drond Preaer )
4.4.1 T9TT & GHFTT

Féﬂ? 1 f‘l’:\ﬁ‘&‘l‘rwrr MNY- mHTF:!:IW"&‘:ITT ?Trmﬂr‘l—n—I:F‘lT-l"l-.T
'\

H?-‘m?b'{)fa'l "vq‘qafa?m:r mvﬁmmzmﬂmamﬂav)wm
T A T A 7 s (0, XY -AHAT F A A 2

T AVE, 7 = 3 I AUAA F ARG Fear # A X Y -AATA & A 2 A AT
AN 3 3IS FUE (e 2 (A K

¢ YZ-FHOT T ARSI F4r 87 391 AT Aead g f6 a8 x = 0 87
e A F 377 F weds THAS 59 1 @1 dae F @ fo afe & fag W




Fear &, &t IRt Sitea arelt Y@r ot 9§ v oo @R | 9% T s @ writwe Pty PP
e TTor &1

afewTeT : T awae O fagalt  w=ay gar & fe e oft P e Q s &,
at P aftr Q T Sren ATl @ w feag w4 fag o T wim

FR feu T qwat & A ¥ A9 T AT a1 R fear ghn fe 3
FHIECT x, y 3% 2 § e ) 4 74 Tole g9 3 Pg wer @, s i
Ty Prvfatas o 9 '

v 1: sareF e gfia=T Ax + By + Cz+ D=0, 5% A, B, CH I 3%
& Fw T AR &, Pty wwfe § w anae F frefud war @) 5@
sifafca, ga@r fasitw o @81 81

=q TR @ 27 gt fag 78 ST, AfeT g6 99 a9 & g Y & fe
aae i 3 =4 a1 e i § #rE a AP g1 o Ferekw & Y,
gy | ¥ 2w AT & BF 2x + 5z = y US A9 B (el Bt g |

JET 9% & U Hgeaqur ferroit 3Ar anwd &

Proquft 2 2-gafe ¥ ve Has afleEr ta 1@ B fAEia w8, ST s
3-gulE | U s THEl U Taae o e $T e | IeTe @ (4T,

y.= | oot o () & €1 7d e @ ok P 9 (wr) o feam oy |yt 2

A ™

(4] X
X
(=)
Ferst 9 U & Wi 2-wafer ¥ o e @ fRetua war & @i 3-wale ¥ g avae
= Prsfae #T &

mﬁmmaﬂaﬁwﬁf‘wﬁﬁmﬁt gn fretatas
TReurTT & 97F T A

¥ 2: 91 HEI& (non-collinear) fag us wvas @ fraffa s & | araa
¥, i@ fagsit (x,, v, 20) 30T (x4, ¥, 2,) ¥ B TR v Afgdra
o guieeer

LEGE]
X ¥ z l
S Y1 Z, 1
. X; Va 7a l ! =0 LI
; X3 ¥3 Z, 1 I
7 fear srar 21

JETEX @ I 9T, ATZW TH I WA o7 iR qrem FL At fagsi
(I,I,O).(-Z,Z.—l}_aﬁ'{(l,z,I}ﬁqv_ﬁ?rr%uag 13




T, Wi AT A

X y z ;
1 ] 0 1
~2 2 -l I | =o0@&m
1 -2 | 1 .
1 0 1 I 0 I l I (]
=x| 2 -l I | =y|—-2 -1 1 | +z|~2 -2 | '
2 | l 2 1 ! { 2 [ 1!
{ 1 0
—-{=2 2 I—[ =0,
1 2 !
= 2x+3y—3z=235.
3 AT TG TIA HAT
E 1 )feamy fs 9 fag 0, —1, ~1), (4,5, 1), (3 9, 4) 3T (-4, 4, 4)

TAaHa (coplanar) &, 3rarﬁrqmé’rﬁﬂaﬂﬁﬁﬂ?r%|
GETH ﬁﬁ%&ﬁﬁmmmﬁmmﬁwaﬂmﬁwm
iy iR e i Far sty fag 9w W fera 1)

E 12)Frensu B <t aaae, 9T el w2 2, — 1, 5P FraEs gAT &, SEH

HHIHOT
=+ (%I) + 55 = | 2
(Fhe : THAS T X-IET T 2 FT &S a7 o %A @ I q@ x- et H

(2,0, ) T FRATR L)

FAT AT E12 F HIETI & AT-@S 3T AR B G 9T AT feur?

TUTY A1 ST, WY A A1 L Gl ¢ [P (e oeli 9X a, b 3T c (@3

A A @was (P 10 ) 1 wofraseer :

x Y =z
+ ‘E + E

L

a7 3afeg & 7R (a, 0, 0), (0, b, 0) 3R (0, 0, c) ¥ W fraq &1

(12) TUA & FUTHOT T HT T T Fgaral g ¢

T3 2€ PF T ®Y F1 W DY IIUIT B GHT 8 -
IEEIO 2: TAT 2x—3y+5z = 4 3 FrEINE qaft qT Sf-mE AW HS

T EdET @ g 5 - = 1 Frma &1

=1, . (12)

L NN

Y.
4
) 3
ara:a‘wﬁtr{ai?r:é‘a'z.“i} 3T %'E?I
3= (12) & TOIT 9= AT U@ T

E1y) e anadax + by+cz+d =0T Ax+By+ Cz+D=0_ !
14 UE A B ats A e afe a, b, ¢, d X A, B, C, D TIATHT &1 1 I




(ﬁ?}ﬁ:ﬂ'ﬁwﬂaﬁ:@?wﬁﬁr{#mlawqﬁﬁuﬁ wriPwa Pataw sl
3tz et afe Il X IS AT ES g &)

mq,m%ﬁm%mﬁmm%qaaﬂ?mqtﬁwﬁtmmnﬁﬁq
& fq 70 THAH X A 9 Wb o 31 (P 1] 2@) 1 /T S FF g
awae § fag P 9 e &1 A | cosa, cospB, cosy, QP it fesepisamd
§‘3ﬁ'(p-‘=|0P|.

T yfateaa, W RN Fwas x, y 3 z A6l § da-@oe FAM 2, b3 c
urar g | a

COSO!:g , cosB = E M cosy — g Cay
T, (12) & 57 T & o aa wr Ay ¢ o 2= (R
T (13) F IGRT &, T8 JHECT

X cosa + y cosfB+zcosy=p .. (14)
RIS

T THA B FHIEOT 1 WHTHTT ¥ (normal form) SEeAT €1

FaTeor @ foq, w9 far 9 (&) 7 faw g awae & aHIE & JRE
T W | GRIE T FF T ST T FF A Fard | 2 3R AR x4 IR
T 3@y fawEiound 1, 0, 0 31 39 WabR, (14) & gH T GHE x = [ el
Fram g

o AU fF (14) Ax + By + Cz=DFeuarg, e {a| < 1,|B| =1,
ICl<t A2+B2+C2= R D=0.

o Wi ST TH U@ qHAs Ax + By + Cz + D = 0 fear s &) 396
FEER ¥ FAT B AT A 5T R S UG T P FAE AT B G €2 T
& B (A0 g9 E 13 &7 W 4T

T RFTT U B TG &9 § FHEU x cosa + y cosf + z cosy=p=0
2| g IET SIS S SEA BT T Ty gHe g1 9 E 13 § g9 awd
gfrur U frags k g g i

cose =kA, cosf3 = kB, cosy= kC. p= —kD.

T, (3) 9 g & {5 Y

kffA3+B3+C2}=l,3{mqk=W

- o ED _ D]
WALP= S AT B G JA B C

TET B9 D = M= |9 (absolute value) & &, 3% p = 0.

ad: TATA Ax + By + Cz + D = 0 TC AT fag & & & q=1g
bl (15)
VA + B2+ 2

B

ol

SeEcora fee, g fag A x vy +z = IWTF!'?IQ‘%H'?-!T?»% 3

¥ 9T &7 U @ed 3«6 el | 9 &5 (a, b, ¢) AT q@=

Ax + By + Cz + D= 0 & &1 o gft WIew i, waiq fog § qwae 9T &=
o WETE | THE GO HOT & 17 Pere ey Y e 3w 89 4w 6 A 2
(a, b, ¢) T EATANRT B &1 T, 9T 1.4.1 H T, qfE X, Y, Z 7¢I bR & Te Y wal AR
ﬁ?ﬁxzx+a.y=Y+b,z=Z+c.

I AT [EINET § g T THLT 15




wye, Vi ST e

fory 12 w77 & @ gugAr
F wiaese grdT T

3 U st F garae o aiater
A(X+a)+B(Y+b)+C(Z+¢&)+D =021
THYFIY, (a, b, c)ﬁ'm?fo+By+Cz+D 0 W o # A Ty
a’rﬂqm‘ff‘qzﬁ‘ A(X+a)+B(Y+b)+C(Z+c)+D=0TRAT Mg,
agrq
|Aa+Bb+Cc+D|

JATT B2 - (16)
TR E AT, (4,3, DA3x —4y+ 122+ 14 =0 :

_l12—12+12+14] _ 26 _
WEIRTT =" are1s 13 = 2°
3= AT freafetea 7e= Hifsg

E 14)(2, 3, —SJEﬁmﬁi"WWﬁﬁ'{x+y+z 1 & g8 A
Eaniyl

E 15)feamsu e afe (a, b, c) ¥ qAaei x + y+ 2 =0, x = z 31X
X+z=2y B A BAMFAMYE, A a2+ b2+c2 =9,

S @ WY qWad @ fafw= aefiewo § qfdad 8 g g6 9Ee o= &9
AT B Y=g O =i F<t
1.4.2 whaeddr awea s Yamg

I 4.3.2 § 319 3w i T & Waw wden § trefid a2 s g
3 AT grar frefaa &1 gwawt & gfa=de & (B 12 38

sarTe 9 H, g9 Mratsiea feoaofy 33 &)
Peeauft'3 : Fd S acer T@T ax + by +cz+d =0, Ax + By + Cz + D=0

= T 4 e farr gra frefug ardr &1

FITAGATH ax + by +cz+d =0 = Ax + By + Cz + D feraa &1
FEHTH AT, 3x + Sy +2— | =0=2x + | GHAHAT 3x + Sy +z = | X
2x+1 = 0 & wia=gs & wred 3@ ol Prefad w3 &1
ax+by+cz+d=0=Ax + By + Cz+ D& g3 81 95 @I v9=a: e
HUAAT ax + by +c2 +d = 0 ¥ Ax'+ By + Cz + D = 0 W fewa &1 grea=
T, 7% keR & o

(ax +by+cz+d)+k{Ax+By+Cz+D) =0 .. (I7)

7 frelod seaq: e wwasl 9T feaa & Qe safeg @ aits fag (x, y, 2)
@1 I feqd 2 gfe st dhawr afe 9@ ax + by + ¢z +d = 0 ¥R

Ax + By + Cz + D = 0 g7 ux feae g1y

ATST BH (17) T I9GIT &7 Teh IeT20T <6 |
JEEI 3 ¢ i‘@n‘_*g'_ - L3 ”'|2 W7 faw (0, 7, =7) ¥ ST W
mﬁrmﬁrzﬁrqﬁmwzﬁr&m

B XBI2x + )= ~3(y — 3) X x + | = —3 (z + 2) BT AT,
HAR 2x + Iy —T=0=x+3z7+7.

Fa: (17) &, 399 g9 oA arer &% o qaae

(2x + 3y ~ )+ k (x + 3z + 7) = 0 & &7 &7 g, frdt keR Ry
<F (0,7, —7) 50 W &, 7 ot & R




2 —7+k(=21+7)=0,saq k=1L

I AT qHAA
Ix+3y+3z=0 A x+y+z =081
= g & 1T PreAtAtEd w9H & ga 2|

E 16) (1. 2, 0) T 7@ x cose + y cosf + z cosy = Lx+y=z& &
AT AAAT T HHIGT AT HIT |

w1, afe s ey 9w Avae R @, /1 & T g afaede s 6, afe
. mmqﬁmﬁmﬁn?m |3 H W meﬂﬂ‘rwmm&aﬁa‘l

(1)

ferw 13: (%) O 3@ 307 U WA 1 wfaete oF fag @ v ¥, (') e
aqae uT Feaa 2 wadt ¥, 2 (1) 2 awar ¥ 05 ¥ Raem wharsdw A wh

TS &9 W IS <H |
ISR 4: T P 0 q0@e x + y + 2 = | 37 T @0

_T_z L‘z_'z Z—_3_3 o o & m A2t ats T §, ot I

Qﬁ@?f‘qﬁm'aﬁﬁﬂm

e POt | Famard s @ R AR fae e F W A x = ¢,
y = 142097 7 = 2 + 3¢ Forar = w@a R ot afs Yar i auae Wi
w g AT BT (0, 1+ 20 2+ 30 AHAA x +y + 2 = | R e ger

afET | WIS, 3 T B AU A g AR e B L+ 1+ 20+ 2+ 3t =1,

alq 61 = -2, 3‘T2Ti'r,[l=—-:|,:. e X o e O fag ) v
wea & o efrede fag (-1, 4 )2
WE S (F) 12 2= ¥rI= 224 g 3xe2yr 6z =12,

3 —

(@) _2]_ y[2_ ?_g 3-ﬁ'(x+z—|

& yla=se fag AT S

T ¢ ) @ o fead i Y (2k—2, 3k—3, —2k + 4) B T F &AW, Fel
keR. &9 W% wrszc% T FE 9 e @ X ¢ 2y + 0z = 2EET

97 9T @R W gH i & B

3(2k=2) +2(3k—=3) + 6 (—2k +4) =12

= 0=20

7 T keR & fAT gex &1 3@ wlw keR & AU, B

arifvr Pafaw =nfafa




(2k—2, 3k—3, —2k+4) THTH 9 Faa g s9w waaw & fF 7
e | fegqa

&) @ a3 feaq g fag (2t + 1, 1+ 2, =20 + 3) & w7 F O, ToT €R. 77
x+z = | W feqa grw ats, fFEY o @ PT, (20 + 1) % (— 22U+ 3) = 1, I9iq
afg 4 =1 q‘rm%nm%maﬁrmﬂqﬁ%@eﬂﬁmﬁa

ST 4t ety = iy & Yensd & yia=de fag e #3t & frg o wa )
fretafEe o # @ B AT T2 T T GHA & F g} Py o Tus
forar & ar 7

E|7)Mx-y—zﬁtﬂﬂﬂ?{x+2y+3z-3ﬂﬁﬁ@fﬁﬂ3m
it

E |8)F€m&ﬁi—@1‘ x—1 :%(y—3)= %(Z—S)
Wi+ ) = Liy-4) = Lip—9) Bramdr

AT, 3T &7 BIY & el O = w31 77 g9 97 D 0 Hor A
T HBA &7 §W 49T B Fepa €, afe gw freafefas afeamer s & an

UITATHT: I AHSET B ST T BT A g § I 0 S G AP B
=T T T BT e

Y, TS ST §W T WHAS! b AT BT BT AW F | A DT THHT §7
ﬂwﬁa\iﬁmhx+my+nz—p, 3ﬂ'(!;x+m;y+n;z—p;%l?ﬁ'
aPvrerat & == T RIT

cos” (N1, + mm;+ nm) L {18
BT

=qT9% 9 H, Hﬁﬂ'ﬂ?ﬁﬁax+by+cz+d—03ﬁ'{Ax+By+Cz+D 0
%aﬁazﬁraﬁwea’ra‘r

aA + bB +cC _ 19
Jal+ bl +¢l JAT+BI+ (2 - (19)

Qﬂ'rwﬁm%mﬂ?ma b, caﬁTA B, Cmﬁwaﬁﬂa’r%hﬁ I &,
\/a2+b2+c2 ‘Ja“b“fc2 Ja2+b2+c7 A m

W m S fereaTd €1

T TEHIX,

cos B =

WHadd ax +by +cz+d =03 Ax+By+Cz+ D=0
i) SR S afy o R afs £ = o =& R
ll)ﬁaﬁﬁuﬁaﬁt%ﬂﬁuﬁaA+bB+cC——0.

T, BH &9 Yiaayl & IUART & U Fere W T fae=me & |

SAECO 61 HAA! Tx—dy + T2+ [6 =0 iCdx + Iy —22+ I3 =0
gfaede 3@ & @F S AT WY AHAT 2x—y—2z+5 = 0 F AT qHAA BT
FHTEHIT HIAH FHITAT |

T : Ta=3% @ ¥ BT W T UG & saT9ed gHTh T
Tx—dy+7z+16+k (4x+3y—2z+13)=0 & gra faan e &4




= (7+4K)x + (3k—4)y + (T—2K)z + 13k+16 =0

TE 2x—y—2z+5 = O W &= g, A

2 (7 + 4k) — (3k—4) =2 (T-2k) = 0, ITF k = — 3.
I WA ol TEATE GHIFL

47x — 48y + 71z +92=0 1

m‘ﬁ'%ﬁﬁzﬁﬁwu l

El9)(1,2,3)ﬁﬁmaﬁmﬁaﬂt3x+4y—'5z-=0a‘=mfawma:r
FHYHOT AR ST :
Ezo)mﬁx+2y+2z=5aﬁtzx+2y+3=o$zﬁ-aa:raﬁurq|?~gr
CaE
E2l)ﬁ-"€T?'IF'FiET’%"-‘='EP=Eaﬁ-v:a-qa?-rAx+By+cz+D
_oadmman P 7
sin ' _Aa+Bf+Cy ]%l

(et g v e A et o e b A @ o e )

:ﬂ;aa_arrmwmﬁﬁmvﬁag@&m%aﬁ-#ﬁqﬁwaﬂaﬁm
|

< 4.5 (A

zq 53T # g Peatafag a=f o i e 81

(1) =& fagat (x, y, 2) #X(a, b, c) & d= F &
x—a)t + (y—b)? + (z—c)? &1

(2) =9 fag 3 Fdens o faesi (x,, yi, 21) A (xp, ya, 2;) T SR A
WETH AT m : n ¥ Frmitaa axar 2,

( nx, ¥ mx; ny, + my; n2| + mz; ) m%l
m+n ' m+n ' m+*n

(3) af¥ cose, cosf AT cosy Pl T & ReTreteamd €, @

cos2e + cos2f8 +costy = L.

(4) &g (a, b, c) & FIF AT T AT cosa, cosf X costy teFmear At
et T & wdveoi @ fafgg wy XA _ Yot 27C &

cosa casf8 ~ cosy

(5) (X0, yi, 2,) 3 (X,, ya. 2,) & BT ST AT Yar F airaT & ey

)
K—xl = Y")"l — Z_Z| %'
XXy Y2— ¥ I

(6) 2, by, ¢ AT a3, by, ¢, ReG-Fwral areh 2 Xarel & = T o0
cos ' T _aat b,b; + €,Cy Ta
Grrbirc Jalroircil®!

I: 3 e wa gt afe AT Faet Atz aga; ¢ biby + e =0, X
mﬁﬁuﬁ A BT ofT a, = ka,, b, = kb, ¢, = ke, T8 keR
3 | T

(7) Py Tas T TSI Ax + By + Cz + D =0 @ &7 % grar &, et
A, B, C,DER AT A, B, C¥ A | Y= & &

mw,mmmwwﬁmm%




e, W 3T XA

(8) T BT (x,, yi, 200, (%o, y2, 22) 3R (x5, s, 7,) & Prerfier awasr

X y v |
X, ¥, Z 1
X, v, 2 | = 0 BT &1
Xy ¥a Z5 |

(9) SH THAHT B GHIE AN x, y HT z-&T § 9 2, b 3R ¢ B Aq@T
mg,§+%+%=lf—fﬁﬂ%I '

(10) T97S & Q0T F THETT §9 X cosa + y cosff + 7 Cos+ = pErdl &/
TRl p W f9g & q9ae 9 316 T S A FE 2. 3 cos o, COsf3, Cosy,
A Hl feFar=ag

(11) ferft Fg (a, b, ¢) & @7 Ax + By + Cz + D =097 s« U

H'Ha?rf-faﬁlAa+Bb+CC+Dl
VATF R CT

ardi &1
(12) T&T 31 99d=T # gia=0e 2T 2
(I3)T@Max + by +cz+d =0= Ax + By + Cz + D T 217 ST A e

T EUTTS AHIBTT (ax + by + cz+d) + k (Ax + By + Cz + D) = 0 810
€, el keR.

(l4)max+by+cz+d:03thx+By+C?+D?-O%’-ﬁ?’ﬁiﬁm
cos T aA + bB + cC
L /at+prret V*A?+B3+C3]

BAT R
aﬁtwmmmlﬁﬁqmﬁaﬁvﬁm%ﬁ,aﬁ?@&sm&tﬁ
ﬁwﬁlwﬁmﬁﬁmqmaﬁwuﬁ%ﬁsmwé@&swwmﬁMe
T 7o g BT P €1 99 Wy % gAY B9 SEeT e gy 9w 9y
i fear g -

4.6 TA/STAX

ED PQ=VU - NP+ - IF+(-T-17=V8_
; i -1
Razh-&m(? L =L #
E2) (2tC b+s c+t
( 2 2 2 )
E 3) sin2a + sin2f3 + sin2y = 3 — (cos2e + cosf + cos?y) = 2.
E4) (F)y&F:0, 1,030, 0, 1.
(@) Xy-aqaa K FE @ 2— 9@ ¥ 5 aror el &) 3y, afe
rn:lan{],?ﬁy=mx+c,x-H&TﬁBiﬁ‘TﬂTEﬂT}r-aT&Tﬁ% -8
T GV B OTT. ST (SIS cos 9, sin B, 0 &1
E 5) T 149 ame Prafa @ feamn 21w Aifwr Op = ¢ a9 91 7w A
%ﬁ’}: Linm ¢ . o , < %l THIE 4, b, ¢, Ia—:
Fer - v €1 tooror
E6) s=vmE |, x, }fﬁhz—ﬁ&ﬁaﬁmﬁﬁmﬁﬁmﬂ:Tr—a.n-—,()"
T v —y B AT 21 9 gAY R —cosa, — cosg AT
—cosy #1 '




p)x+l Yy z—1
2 2 2
$) AHrETT
";3 - ”"15 - z;3 = ¢ (am dif) &, wrafg

~(x+3)=5(y=5) M z=3, yaiq
x+5y=22,z=3.
3y Pegp-sread |, 1, 2 aely Ymy 9t Ferpisad,
I | 1 ‘ 2 A

VITs I+ R Vs a2z Vv 2e 2

1 | 2
Ve ' Ve VB
Vioe e
5 5 5

_ L 3
N AR

10)diE 1 (1) +2(—2)+3(1)=0,

1(4)~-2(1)+1(—2)=03T
1(4)+2(1)+3(-2)=

TaferT @t 9y = g
|1y gger = fagst @ gie e arey gade & FHisT

X y z 1
0 -1 -1 i
4 5 1 | = 0 gm|
3 9 4 I

= 5x—Ty+llz+4=0.
=i (—4, 4, 4) T T F@AT &, =W (9g aHaeig g

12)fag (2, 0, 0), (0, —1, 0}, (0, 0, 5) TweA W fead &1 I THSH
1

l x y z - 1 l
Z U 0 1
0 —1 0 { =0=5x—0y+2z2=10
0 0 5 1
= %+ (_Ll}-'-%_l'
13) 3 gwas @ sgmewaa:  —d, —d_ | —d

uritw® Pavas wfaty

2t




T, W 3T AR

22

sk D -D’ _p .
¢

A B
d --D .=d _-D -4 _ _p 2
a A b = R < <
AR PBawafe & _ b _ d
Hﬁ.’aﬂtmﬂﬁ'a,b,c,dﬁ?A,B,C,DWﬁl

E 14)(2, 3, -5y XYHqT 2z =03

ey ‘I5=5

ﬁﬁm,(2,3.~5)a&x=03ﬂ7y=0ﬂ-«:&m:2afh3%|
x+y+z_:[lﬁ'eﬁ‘&

[2+3-5-1] |

JEirmen T o #

E‘ISJ%WW%&F |a+b+c|2+ Ia_C!2+ la ~2b+¢|?

3 2 6 =9
= al+br+c2=9
E 16} €1 ¢ 7 & v vt samer w07 syefaro
(xc05a+ycosﬁ+fcosy—Ilvk(x+y-z}=0?f. o (20)

ET ke R $H Y7 I 9 & £ (1. 2. 0) 7w @ Fead B
~~{cosa+2cosB—1})+3k =0 k =-;- (1—cosa—2 cosf).

memkﬁwmﬁr(zb)ﬁmﬁﬁmm%
E It e fag (1, 1, 1) &1 Y&T 9% et wheede @% afs Redt €R &

MTi+2t+3t=13
= =1
2

m:mﬁaﬂﬁmﬁﬂwﬁi@ L5 ) Teufre e E
EIS)W%mwaﬂa‘Fa@(u1,21+3,3z+5)mﬁmma,wten,@ﬂ

@& 9 S farg (3k — [, 5k + 4, 7k + 9) g1 fear smar @, <&t keR. &

TG IR0 T AT £+ 1 = 3k — [, 2t + 3 = Sk + 4 3ik%

3t+5=7k+9 %t 3R keR & P

FANFEOT A e T RIS RFdama d stk — 528

ot fog Aar &1 s anr=de g (14, 29,44) &

E 19) 3x + 4y — 5z = 0 % &ia< B gHaa
3x +4y ~ 5z + k= 03 T B &y &, T&F keR.
= (1,2, 3) 39 = feaa &,
3+8—=15+k=0.
= k=4
I TMCHATY THAA I + 4y — 57+ 4 = 0

E 20)af Fiwr g 2, &
cos§ = 12 *+2(2+2(0)

KNS T A

|
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(NE]




Ezl)uﬁ:%mmm%aﬂmﬁraﬁweﬁ,ag—emmmw e Pt smfafr

sfvyeiar & & @ o g (Pax 53| 3|, A, B, C aivEia 3
Reep-arraner &1 o,

cos(%—e);- Ac+ BB+ Cy
\/E+BZ+C1 \/0.24.)324.-},2
= sin 8 = Aat BR+Cy

JA2+BI+C2 Jaz+ﬁz+7z

et 15: e wwa
T {2 & gt
¥, SrcTroeHT N
H HNT (11 /2-6)
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TFTE 5 T

TH(S W TN s E,
5.1 wearEAr 24
IR “
5.2 WX 3P i 25
5.3 ryf @] i 9ef 9 27
LRl ity
oyl 9o
5.4 WSt @ gfr=de 33
2) wia=dr mra
faa 0 3w & Fre AT AT
5.5 @rayr 37
56 BA/SHX 37
5.1 W&ATEET

I T B WY gw Pl aeqalt ov stol == ue aw # ﬁm%maﬁ
s & arem g 2, Wﬁf“ﬂﬁ(sphcre}ﬁmmaﬁwﬁiﬁﬂ
T4 | Tﬂmmf%rqwﬁﬁl ST AT =T A A AT HY ¥ ywey qS
TN s g, dat T axae A) = o stava =e g 7 g 7eq M
MFR AT E| ﬁﬁb—rr Frafys sifale @ ghesin & g e M At &

TH g7 § o9 2T i e saniwiafag Reaer e Fear & gw 9 @@
Y FHIET MY qreq F 1 99 12 29 U @ e sk auae oieeeet
& ==t F46 frey ®7 @ g M & voeReErsit sl wusf aot @ it
T faa @3, ot &, 979 &€ foF &t M @ wii=de Tar aar &, oK Bed
&wwgﬁﬁﬁmﬁﬁ\%ﬁﬁmm%;

T qETETE AT @ Retasl 9 gR=T & werm W any Sy @) S
I fip g TOi @7 yET Freafaer AR S P 3 o fear @ o et @
dfes srormT e garh afrd FAATET O 9afte & @ Q78T 2

0, et (ellipsoid) # T Pafyre feufy &, dwr i sy &g 3 a7
FTU P THA S FT: A% AT 56 I B aredt @) = avg /ua
o, A T ATTH 3ATSAT THE FY T T wergen Penfry TR vt H, afs
mqmﬂ#@aaﬁmmaﬂﬁﬂ%a’r AR @ 3 P AT ¥ Ay
HE

I

TH THS B 94 D @IS AT

® TN FT AHHTOT WIRTH F GBI AfE ATTHT IHH Fegr H Py w1y 2
® Ty A1H HT A FF s fi =t qren fean man Rranfr aefrao Fedy iy
Tt BT oRaT & @ A

T T B T Ty 3 & 7 oy oy fe oo e & evf X 2
Ty B Iy s o Pt o g g ¢ o} o9 o a< wae,;

7 wfa=dt Y &t afa=3g-Srer wicg F< g

Frdt forg 10 37 @ it v o1 T o S IO @ AR
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ﬁmgﬂ%ﬁ&mﬂmwﬁm% e W 3d g &9 # 9 frefud &3
&

5.2 T & gHFT

2 it ¥ 19 SIS & fip Ry P Fag & o g d v et Fagsit &1
ngﬁﬁm%n@mm}mﬁm%ﬁmﬁ)n
afewraT: 3-gwie & I @ fagsit @ au==g, W fEd 9 C (a, b, ) F
fraa g8 d R feaa # e AT (sphere) Bar & Fra & (centre) ¢ #X
Pt (radius) d €

() (=)
e 1: (%) T 3, (W) TF e
P d qE fag e v a

A a7 P AT T8 &) o e ST O o e e gL e,
o &9 AafyT wnthty F N I B & o g Haed T F 78
Srar2 ) s gk forg e areet % it & Sl S Bede o T e T
L

ATTT A 7 BT d A C (a, b, ¢) TN TN BT THHETT JIEH F
e P (x, v, piaE g Atgd gF (TR 4w (1)) ¥ FHad i
(x—2a)? + (y — b)? + (z — c)2.=d?, D)

St f reg Tt &

FETERT & FT, @ (0, 0, 0) 3 Prear | SobT AT e BT AHioT
x2+yr+z2 =181

I iy &9 (1) P T B at 7w ey sl

x2 + y? + z2 — 2ax — 2by — Joz+a?+b2+c2—d2=09Td B

ZOE! TFHL AT IS THa 8 (@ 4 a, u, v, w,d eR & AT

a(xt+yl+ z2) + 2ux + vy + 2wz + d=0 e 12)

3 T T ARIFOT FRAT MY Y freiag wear ) g fratr a4 0, A
(2) TF A Ft fasfaa T g1 (afy a = 0, @ FATEW? THE 4 H HID
T I AT

ATET (2) H &x e weore & P

2u 2v, 2w, _ —d
x2+}r1+zz+_a_x +Ty+ a I = —=.

a
- 2 2 w2
TR AN A + a7+ 5T e 0T,
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T, i S A
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B I & i

(x +U?)z * (y +);_)z + {2+ l"'a_)z = —
FHH (1) | I B 97, 59 38 & £ a5 0 G 2 Ry g
(5 5 TH)ReikPrw v Ewi—ad

a‘" a°’ -
Eﬂﬁﬂﬁﬁﬁﬂj@ﬁﬁﬁ?ﬂﬁﬁ?ﬂf@,%‘ﬁﬂﬂﬁ#@qﬁqﬁml
TG 1 : W T AP AT
X2+ yr+ 72+ Qux + 2vy + 2wz +d = 0 B
THFT F7 (—u, —v, —w)%ﬁ??ﬁm\/u2+v2+w1—ci%|

ATe HHeT iF IR =aT9es aefiaer W areatss wieT 2o aft stk Se
g w2+ vie w2 — g0 ST TE U WTerehfead Trar g, i, v
T e TR e areataes fag w@ 2

I g O dET ¢ Bp

u?z + v+ wiead

X, y 3T z 7 o Fyuvdy adftaor ua e @ Prefud wwar 2 afz sic
Pae iy

i} X2,y 22 % MU A}E] §, S
i) THEROT F xy, yz 4t xz @ B¢ 92 781 F)

3t 319 e fo ot o @ =t B ot Foyey Py 2 a1 98

E 1} x2+y2+ 22 — 2x + 4y —6z = 11 groy Prefaa e @ dve 3ff Pt
LISEEAE !

E2) F@2x2+ 1 +2y2+ 3+ 272+ 5= 0 U M 9 Pyt spar 27

E3) W x2+ y2 + 22 = 4z 71 @7 9 Py wreaw i

T e AT ey B =79 R F AF A e i 7 9 €39S we
u, v, w, d §1 3@ afe & M w fraa 4 Forg Ao o at e s adimeor
YT R GFhd & |

3R, UF FaTgw T Fa=re =¥

SAET 1: fa23if (0, 0, 0), (0, 1, — 1), (—1, 2, 0) 3T (1, 2, 3) & Ba= oY
AT M Fi THIBIT HITH BT |

& g fifee afreew
X2+ y2+ 72+ Jux + 2vy + 2wz +d = 0 &1

e 4 e 1w g 58 % fraa &, s et @1 59 aftawn @ dae
®AT AR | e BRI & Bp

d=140

2+2v—2\'.:+d==0

S5—2utdv+d=y

[4+2u+4v+6w+d =0

9 I s T (simultaneous lincar equations) ® Freera @ 7o

Fl

B W (€2 2, (1A 5.-04 39), sw T E T
=—I15 . _—25 —11 —
" 14 V= T4_s W= I_4" dﬁo'




e A% MET v
T(x2+y2+22) — 15x — 25y — llz=0&1 '

Are it FF T 8 awar & fp e fagal @ shredraw & art feera v

(inconsistent). &1, 3r4id, SU B g 7 &N (e Feafa & gt & afs T4

& & forg ua e WX g1 ) U Fearfir & 3 fagall & e 9 arer e e

TR

9 Y TS TET E F 97 Pl

E 4) (1,0,0), (0, 1,0).(0,0, l)aﬂt(\,%r
BT THIET AR AN

ES) T (4,0, 1), (10, —4,9), (=5, 6, —11) 3T (1, 2, 3) F @FT A
aTeT TS e &7 afe g, 9 IFEr AT A i)

RN B
& ﬁ)ﬂa’m‘(aﬁmﬁwﬁﬁr

wﬁﬁﬂﬁw&ww&qaﬁ%m,ﬁ&aﬂmm@m%ﬁ Ry WK 7 TR 9@ Tan S
Pt & ferdaties ATeTe @, &t off o9 gar enfieeor Pryfica & 9 81 AT & o 38 = Y ST A A

2 B A RRTT A (x0, y1, 22) B (x5, ¥y, 20) T B P o p fay 0 s PR e feem

# (P 2 3@)1 =, T P (x, y, z) TR R @8 fag &, @ PA ¥R PB TS
TAY W A g1 A FhE 4 F (10) FEA @A & ToF

(x—x1) (x—%9) + (y=y)) (y=y2) + (2=2)) (z=2;) =0 - (3)
T FdrauT et o Ry ot Forg grr W e @, ST SR 4w WA 3
iz 1

FeTEer @ P, I W T aufiewT Rawa Rl sara & fa (-3, 5, 1) X
3, 1,7E,

(x+3) (x=3) + {y—=5) (y= 1) + (z= N (z=7) = 0,
walq, x2 + y? + 22 = 6y + 82— 3 €1 _
Ay Py T A H AT T B AEFC B A T I B AEA

Pz 2

E 6) fagsii (3, 4, 5) 3 (1, 2, 3) 1 AT AT @7 € 9% A9 T M0
T FHIHT ATHH BT
o A ATT T A TR B T A ST T g 28 Re T e ar aAae /
M B T Ga=3g LT gt .
5.3 FreiETg i ool aw /
mmﬁmwﬁmé@ﬁfﬁqm%mﬁt@nﬁécﬂmﬁqﬁfﬁfﬁﬁ ;
aEd §) fF< 29 78 ara U gwae T U M @ faa 3
?qwz:vﬁﬁ:rmui‘am

5.3.1 Taxfyend e

e R e e A i7 A9 € W O e Tl wes § I oI
Bz @ &1 a9, Tz o gond @ < Iwatts fag g (P 3 &)
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AT, o T S

T 4 [ N &7 a9 uE

fry P = wfa=dz wvet &

28

¥q1 AT diad € o 7 ar 1 o ahaedw w7 arel frt o Yar @ feg aea
&7 gy, =t Fear wor wig 5@ X & 9ar wgar 21

WY 2: T @ AT v WA P aifaen & i o gwafrs fag g aw &
SYUT : WA AT 52+ y2 + 27 + Qux + 2vy + 2wz +d =0

WeXZa — y—b _ 2-c _ t (Few) swueT: fag T wter ot dar #)

a ¥
ﬁaimtr{afl?fg‘g(at +a,Bt+b, yt+c) TR t€R P Y H alar &1 Afy
T8 Mo g feag g, at

(ol + a)+(f + b}2I+('yl + o) 2u (et + al2v(Bt + b)+2w(yt+c)+d =0

= (a By e+ A (axt bB tcy + ua + vB + wy)
+{al+ b2+ cl+2ua+ 2vb+2we+d) =0 - (4)

g o H fgardt &1 o A B S A 3T & B weds W @ few g e
wiaege fag Prer ST . sr9: YT o e aiftre & sifvaes &F Fagalt e
gier=e o T &1

e A Fen (4) & ST - 99407 i 7o, Jreatae Oy 7 a0

AT - AT JTIHeqd T 27 T&d §1 AIAAN, g @1 M 1 af fagaif o1
wi=e, v fag a1 wia=de a1 Presd aia=as 78 s

afeaTaTd : afe Frg T it W F S senT-srer fageit o) i e
&, AT 3 75 B WIT CAT (sccant line) FEd &1 ale Brg @1 Fpedt 7oy
wF f=E P O faede w3l 8, at 4% fag, P9 M #Y sreiar wger 8
AT P wyef T o vort forg FeemEr &)

SoEW EfEy, EF I @ L S Ges tare; ik w4 ¥ Y L m=
&1 Fag p v wqef a4

e (4) F A HITAT 51 Afe H B i

{aa + bB tcy + ua + vB + wy)?

S{att+t B2+ y(al+ b+ 2+ 2ua + 2vh + 2we + d) ... (5}
FH YHIT, (5),2"&2 — y=b _z=c¢ 3

X2+ y2+ 22 4 2ux + 2vy + 2wz + d = 0 9T T9YT 3@ §h T qfaae #
A3 A UF FeTaL0T 9T fa=m &<

TETEIOT 2: el x2 + y? + 22 = § G @I x—3 = y = 3 T 04T T4T
AT IR BT

T @R HE fag (1 + 3, ¢, 1) D TT H 80, T8 teR. T8 T ] raq
BATAfE (1+ 32 +12+12=9 = 32+61=0

= t=0, -2

ara: wfr=d fag (3, 0, 0) X (1, —2, —2) &1 30 WK, W@ 3 &t
JA+rda+d = 2/3%

E7) s Fferg BF Xf :Y'.; = FARIxIey2ez v dxc by
+ 10z = 0 @ oref TWT )
E 8) die g/ Tieel #1 TILRET I T F1 araeii <@ (799 (3503 3 7d)

TSt O S BE, AT FAT FH A B FOLRET FT TAIGIT [ ? 541 ?




AT AT T T GHAT AN T N B a=dg & a=(f #X1 : e

5.3.2 TaRiaed

qmrﬂmaﬂrmﬁuﬁiﬁzmﬁmﬁqmwwfﬂwaﬁm1wmﬁz
ot & FAT BN ? TTATATET ITONTH ATT ST 9T |

Wi 3 : Py T 0 e U U a9 gl €|

Juahs : W AT S T B ¢ iR e O arer T & (Paw 5 ¥), s
AT TAT FE GHAR 7 ST WTo3T FAT & |

Pars 5: Ty T woA YiaodT UE g graT ¥l

O « T uF A ON #ifag, 3 7T Hiisg ON= a. 3T WiF HTwq P TE
T fag g st p iR S i, OP =r AX

OP? = QON2z + NP2,
7q y&=, NP = J/ri=ar, st {t o s &1 o S sl F iawds w |

Qﬁfﬁzaﬁzﬁrw%ﬁwﬁuﬁfaﬁNﬁWaﬁwﬁl 3G g8 gHae
A I N R Brear T — al w1 O a8

afz TITT ST F 2 = 0, A Fwae M b 7 F TATw 79 feafa &,
=T g & Pt ¢ 2, 9 7w T 1 9 I (great circle) FEATH e
(P 6 )1 i

Atz DTAT A5 T & I FAF 67 9 a1 &; TR & ey § oA a1t fars 6: § 3T T WP
AT qEad @ HU OF S = T FEE I B

T ¥Ey & PF e o waa STeRe U 9 drat 81 0T ATEY € FHa
FHIEETOT HITH < | T T, T 1 FABIT 57 + y2 +22 + 2uxX + 2vy +
dwz+d = 0% o ZHF GO ITA A THA F FHTW Ax + By +
Cz+ D =02 a9, THaH ITde & THET

X2+y2rz242ux+ 2vy+ 2wz +d=0=Ax + By+ Cz+ D
x2+y2+z2+2ux+2vy + 2wz +d =0, Ax+By+CZ+D—0]

ferer 91T g1 &)
IEETT B B, Tﬂﬁx?+y2+zz—lmmaz:1amﬁm(?aﬁ

. (6)

?é-g}m:\:‘-n?:—_‘n\-n-[xn;}.z;-.z_1=7—l—n%|ﬂzm7:lﬁ'aﬂ

X2+ y2 = —%!

%Pﬂ(*_‘lﬁlm %% (0, 0, 0) &, bwmlz—OnWﬁ@ﬁ%’ﬁ?ﬁ'ﬁ! Prg 7:aieyre =19
A T TE qﬁﬂ'qa?-rz—ofrxzwl—l%t R T

W40 ZW 98T 3 B 991 B Uo SwIww 97 (g S

JARELST 3: G x2+ y? + 22 — 8x + 4y + 8z — 45 =0, x — 2y + 22 = 3
g 3 P s AT 29




e, v < A=

Pax 8. FoEa TR N
77 Ml S W et Ew X

I:‘o

FTUMAFET C(4, -2, —4) B iR zmR =i r = /TEv 4+ 16+ 45 =90
2l

THA WA F Few A
d = l4+j"+84—3l = 181

I, JA @ P = /T —d7 = 4.5

T T E7% C & A0 9T ST Y e 7 912 S| S A1 603 @ Fre g
HT T FHEOT MR A e ¥ g eg-amwa |, -2, 2 # s
TS FHHTT

x_:..4_ f— y+2 — z+4 .gl

i =3 )
T, S WA g (144, ~20 — 2, 2t — 4) gy fegr wiren @, et e R afy
e fag e o< Reard &1 ot 78 79 =1 arod e @ o

(t+4) =2(—2t—2) +2 (2t—4) =3 ="y =:1T'
aﬂ:tzéimﬁﬁﬁﬂimﬂx—2w2z=3ﬁ&ﬂﬁgl A g W
1378 _

R

T YR 3y Preatafes v o g #

E9) T x2+y2+ 22+ 12x—12y—16z+111 =0=2x+2y+z— |7@T D7
AR P wrerw e =

T AT T T 3 F I ¥ a = r & & wiawdT g7 du g ? oy daw U
e, sraiq, forg gt <@ wiman @1 si 3w Feafin & aoraer i @ et g f <y
& (fer=r 8 &&) '

WP RTET i T e e Rt farg P 7 ¥u=t a= g7 afe g% e &t
a9 P X gfr=ifaa w2

Qﬁﬁmﬁwmﬁmﬁﬁfmmrﬁﬁaﬁpwmfm%l P v9gf
F Tafefar f93 (point of tangency) a7 wwd fog, @wewmam 21

faquft 1: afs s gy 3a&w¢ﬁ=raﬁh¢<%ﬁ;a’rmqr®%wﬁfmﬁqaﬁ
Tﬁﬁ%%ﬁﬁhﬂﬁﬂﬁﬁiﬁnwﬁaﬂwaﬁ%lwawwmmwﬁaﬁ
T FHIETT 9T F & P 53y

AFCEAfEAT P (a, b, CHTTTMR x2+y2 + 224 Jux + 2vy + 2wz + d = 0B
Tl O 7 FlrET wrem

e P T 1 Reaa &, gafe
a2+ bl+c?+2ua+2vb+2we+d =0 )]

TS ATl 5 W W BT C (—u, ~v, —w) B, CP @& feg-sura a + u,
btv, crw & (SHTE 4 T FefrerTor (8) 3)

S, T T P (a, b, ¢) ¥ &a= Toar &1 39 g Tt
f(x=a)+g(y—b) + h(z—c) =0, .. (8)

AT Bl f, g, h e R & B

¥4, CP, (8) &9 & 3w qafeg (8) TR sifweiar & afaw anf st 1, g, h




quaT O dhvea @ feg-smua & @iET, a+u, b+ v, c+wIR L, g, h

AT &)

.. _ B _ h T
a+l1—b+\r'—c+w_l‘ l

a= (8) &R

(x—a) (a+ u) + (y=b) (b + v} + (z—¢) (ctw) = 0 A &

= xa+tybtzctux+vy+wz=al+bh2+c?+ua+vb+we ... {(9)
(7) 3R (9) FT T HTA W gw Td & faF

Xa+ yb+ zZc+ ux + vy + wz = —ua—vb—wc—d. T P,

farg (a, b.c}‘T{Tﬁﬁx1+y1+23+2ux+2vy+2wz+d=0$W2'f
xa+yb+tzctu(x+ra)+rv(y+b)+w(z+c)+d =07

9T 77 To) GUTHT & WY ATGRl E8 I THF YT AT 917 RGO § AT
= T AN fE T wwst A @ fer (el Yem @ R wET) T & o
EATARTICE (79 & |

<TaRTEXe §O0 : £5E (4, b, ¢) TC U T & T A T TEIDHLT AT FA &
Frrr ey % SfTeRaoT o fa x2 & €419 9 ax, y? B €O 9T by, 22 F €IH W
cz: ST TemErdY et § xa?swwq'fifzi ,y%?zmq-(%ll .z ® T 9T

L sfreaniv Hfa

JAR & B, (@, B, y) T x2 + y2 + 22 = a2 B §99( O T GHIBA

Xxetyfl+zy= a? BT 2

o 7T U W99 & B & Tard BAg |

E 10) (@) x2+y2+22+27= 29 W (2, 3, —4) W, 3T

(@) x2+y*+72—dy—62+4=07 (2,3, ) T
Tyt 9 & FHteETer HieH Hitaa)

s raf orep 7o uw T & o afs e gae AT raR MR @ dw 4 d W
0¥ g, dl
hy  afE r<d, ar auEe 4T e gfaesT T8 #3d 8;
i) afa r = d, af aHae e o e99f I« grar 8 39K
i) =fE r>d, q aEad e $ e Jii—d2 e 9w | wfaesd B g1
o i JTIH U NS AT TF FHae S DT [T 10 &, G F4T 209 aar
aat & f woeer M A el @ @ ar Ael?
T T TR AT AT FAT BT 6 N B Py o Foas 3 o0 997 81 H15Y
27 [afhT 0 waier a5 WA x2 4+ y? 4 z2 4 Jux + 2vy + 2wz + ¢ = 0 R EWAH
Ax C By + Crzt D = 0 & oref a9 & @1 wfasy e B & A wE)
W,‘ﬁﬁﬁhﬂg’u:+v3+w3—d?n
0T & &5 (—u, —v, —w) T THAS T T T4 oG B H=_E
|Au + Bv + Cw + D|

JAZ+ Bir.C &l
e i et 2 P @ are g sifeq FEife weae e e A gl
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C{AUF B+ Cwr D) =(A2+ B+ CH (U2 + v+ w2~ d), - (10)
ﬁﬁﬁmmqﬁl

HTEQ &H TF FETEI0 9% Fa=ne #i )

TR 4: femmsu B 2x—y—22 = 16T x2+y2+ 22 —dx + 2y + 27— 3 =0
P ¥qf FT 2, iR w9 g wrem A

B M & @eg (2, -1, —1) & 3T 38 Brear SHi+12e 1203 = 3 24
PE A AATH 2x~y—2z~— 16 = 0 I & &Y s

|22+ 1+2— 16|
= 3 = 3%, i At Porom @ e 21 e

S2Tx (2 ¥ 22
AHAR T B FTIT HAT T4

A S (X, vy, z,) SO Fag @1 e wref @ @ AT

XXy v ¥V + 22 —2{X X))+ (y +y,) *F (z+2,)—3 = 0 &I
S (X =2)x + (yHl )y + (2,4 D)z2—2x, + y,y+z, —3=0.

TR A% [T AT A 2x — y — 27 — 16 = 0 Y 21 WRT wa: 37 Ay
THE G x, v, 2 F G W7 y= TE AT 2 e

ol
I

b
e
+

—_ = ) — z, + 1 2%, —vy, —
2 T T O = 24Tyi—z+3
‘ =2 16
= X = =2y, 7, = [+2y, ¥R aw
Y| =y, =7+ 4 — 7.
Pe 16

= y. = =2
.--x|=4 3ﬁ721 =_3
T T ferg (4, -2, —3) 1

SITEIVT § : TR AT WA AT Prerat e (— 1, 2, 3) B 3= ot qrwaret 2x —
y + 2z = 6 W TT9 FAT &1

& AU o fag & oy

[-2—2+6 -6

[P e——
w2+ |2+ 22

ag e B e @ =i ey, 9 T @ B (=1, 2, 3) T, T
o

=

ot

4
3

(x+1)2+ {y=2)2 + (z-3)2 = l—g— Gt
X A9 B §97 HIT)

E Il}‘IEEIQU_I-?FH'qH?fx+_\;+z:J3' ﬁ]ﬁx2+}'2+z7: | FT FTef FRAT !
LECAECRIE L m

£ lz)ﬁmfazwrﬁﬁmm,a?h%mﬁaﬁaﬁwﬁm%ah
AT (octant) OXYZ & feaa &,
KE+ Yyl e =2k (x +y + z)+ 2k = 0 &, Py ke R & fory

E 13) 39 1191 &1 qeirestw qrepw difera Fear 2 (0, 0, 0) & 3R S st
x+yt+tz—3=0F e Fwar &1 -




= W § g4 Ten F P Yar ar g @ frdf e @ ara wfade a da @
AT WS I & | A HASY A & W afyrs et @ wfasde ) ==f #<1

5.4 TET o1 ATa=3e

=g =T i Uge oy 2 fF & W @ whredy 1 aien 3 et @ St U
M 3R U gHad @ YhT=de & gar €, Aaiq uE 9o 3 e sy e B
I AT IS AT B DY e fepn g feee whede U fear mar g

4
5.4.1 1 ATa=<T WA

AT T
S, =xt+y2+z2+ 2K +2vy+2w,z+d, =0, T

S, = X2+ y2 4 22+ 20X + 2v,y + 2w,z + d, = 0, BT FET Q& el 1)
far w1

o, yAF fag st §, = 03X S, = 0 AT F AqE FAT &, S,—S, = 0 T
| B, AAIq

2 (u,=uy) x+2(v,=v;) y+2 (w,—w) z+ (d,—d;) = 0t ... (11)
AT THrE 4 D w9 1 § 1T S € O 9% O gHaw 81 AT e S, = 0
AR S, = 0 yia=de fag adt & < fordy v M s @maa (1) & &1 41
T M T aHae &7 93T UE g9 e €, S, = 0 3 S, = 0 % yf=e
s 3 2 (e 9 3

v 9: 3 T O g o wieredw ww ¥ WY (%) O areatas gt 8w ¥, (9) fag
e wY 'war ¥, v () sfaerora 39 wwav

Pt 9 (%) & ufr=ds a7 At yATens =T 2, mﬁ—aw(a)ﬁa’rrhﬁ
e uw fag § afr=de w &) P 9 (1) & & wirede & a8 o7 &1 3T
forst oY 7y o1 sreaas FT T g q U feafa T T & o o
T T T O ¥y FA &, A fw oo (@) 7 2

feraeft 2: afe S, = 0 3R S, = 0 3 M= & (=0 781 & T suw 7 wfa=o=
), W S8, = 0 UF A gram 2, 3T el T YT FAGT (radical
plane) FEATET &1

A, T FHA @S] AT AHAA! @ =1 P A TGS -TA (angle of
interscction) & AT ¥ SAATAT AT| F4T &7 T & WAo3Q-FIT Pl AV HLAT
|qrefF grm?

ufTHTST: 37 OYET F AFaedw-Fror fFdr 998 fag 1) 5 e & TSl awt &
<y = BT gar &1
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YAE A W 5 Far sda whoarmr Vel @—ue wew fag @ gaiaw
HITT SIS FbAT & 1 WD 3= 319 & o o1 wwes foyg § eae= grar 2
A AT T S, = 03X S, = 0 &, Wt

S, =xI+yl+z24 2ux +2vy+ 2wz +di =0, & i = |, 2.

qd IS FAaTg FHA: 1, = Ju2 + v+ wi —d, 3R

r1=,j1.|§+v§+w§ _d2%'

urq ST, d 394 #al C, 3T C, @ sSm.a o ¢ (P 10 3@y 3 sifeg
P O Tiaeaddt-fag 81 O Mt 3 s & Fwr fag P aw gl Mw @ oed

ae @ ST BT P &1 ST A D97 59 quae’ G2 Afween PC, 3T PC, &

N 1T T HIOT 1 37 AfT @ AT FIOT &, A IR PapwfAty @ sy s
Farw 10 <=1 mEt & i &fF

FTFOTQ ¥4
2 PC, PC, cos 8 = PC? + PCI—C,C2
_ 6 v+ ri—d?
. cos@ =
2r,r1, e (12)
% T warwref a0, fasty w9 &, st FFfig (orthogonal) 817 afe @i Faw afe

h hl T
r;+r;=d-

o

= (Ul Tswi=d DUV ) U (Y ) w2

= 2uu, ¥ 2viv, + 2w, w, =d +d, RO K}

¥ M S, =0 A S, = 0, 90° R Wa=3< T § afe i +a= afx (13)
ST B §1

T3 Ueh FeTEIW IR [T w3

SETETOT 62 x2 + y2 + 22 = 4 3T x2 + y2 + 22— 2x=0 & &V FT BT ATIH
Ffarg

ﬁlq-gth :0‘ VI:O,W|:0|d|=_4, uE=_I‘V1:0,W2:0,
d, = 0.

A 21 M) & g HHEE (0, 0, 0) AT (1, 0, 0) &, S Forwar 2 3¢ | &
tv 3 el B @ ATl |y o, (12) A, A1 WA B AT AT

e 2=]2 a _
cos (2—(2)—(—1-)—)—cos (1) =021

T & Tt P 1§ T a1 F daw 0 g P aw afaede o 8,
A x-FeT el & Fval 4 St eqef awi o aivsa €1

b= 11 T g Sfareddl Tyl 9 /O TIF SLARA e 1 -

E l4)TﬂFﬁx?+y2+zz—2x+2y—4z+2=03ﬂ'{x2+y2+zz=4iﬁr
gfa=3e - W BT
E 15)90ae 3x + 2y — 2 + 2 = 0 @ Fag (1, —2; 1) 9 ¥ FCR ared 3K

PR . s —d_Ae . £e A — 0zt i fone o) ufsee e
Ny AT T ¥ LI A tA OV UY P U vinmEtas o Ny -
STl 70 &7 FHIHTT AT BT

E 16)%) WL r, AT o, P Wik ¢, @ czﬁmﬁﬂmww
ﬁqﬁaﬁtwqﬁfﬁ + r1=C| Cl-wmm?w? .
@) 1y, 12 % C,C, 5 Py whraolt & el 7 ofa=adw el ?

E 17)fearse e et x2 + y2 + 22 — 2x—4y—4z =0 T x2 + y2 + 22+ [0x
+2z + 10 = 0 UF AL o979 @ & T /vF g 7 @72




w4 o wa Y & Pe ) T U g W R8T R & 13 o g AE B
afe 1 g faar & af 74T B IEY ST A AT &1 AT ANTE TS JAT

TFa &1

5.4.2 faq QI A FIHT I IO WA

T e & o gt frar war @ 1w w9 U9 S AERT-FAT A AN H
aarat & Rt e o 31 €17 areea &, w9 faq T g9 & S S A
3P Mo =47 g 8 (P 12 )

Pa-srlzn-qﬁgﬁwaﬁmﬁtﬁwfﬁﬁ
P 127 g7 Wt S, T 98 T €, AiET S,, S, TeATE B 7S | AW EH
2E [h 50 TH B B (Family) P T B 79T THF 21

AT AT € foF B3 g7 T M 31T U qnad @ whaede gar g1 3gieg
SH FHERT § = 0 AT [ = 0 & &9 &7 arar &, gt

S=Ex2+y?+ 22+ 2ux+ 2vy+ 2wz + d. ¥R = Ax + By + Cz + D,
TR T A RIS AW A1 g e

S+kNl=0, .. (14)

§IRT Fean ST, et k U @@= 9= 21 ad a1 T ? qie A9 w8g | @
YA B, o AT 3@ g € 9 (14) U e B Prsfoa @< 21

THE afafed, 39 o feaa gede Mg (14) Ft daee w3
e (14) fo w a9 § T I IR OF WS @ Prefua @ 21

T (14) T keR & 43 WA & Fav g Remp 70 997 & @17 A a1 U
ST AT AT BT @1 I AT WHF A & A v T o F whrese
T E

W, B3 g A M S, = 0 X S, = 0% sha=de & =7 F off st P
AT FHA F 1 U feata ® g8 39 @1 arvafde @0 e Pt e @ sl
FTERT? 4 S, + kS, = 0 W, TRl ke R, o I U=y
{S,+kSz—0|keR}ﬁqu?vrﬁwmﬁmﬁwzﬁrméﬁT%l

TIT 3 (14) B ITEMT B 5 Ierg<oit @ faam ¢
FareTer 7 : femmsy i aw

X2+ yT4 7l —ya27 = 0, x—y+7—2=0 7

X2+ yl+ 72 4x—3y + 7—=5 =0, 2x—y+dz—1=0

T T 77 fraa & T FHET FHIFT AH e |
B 98 A | SIBT A 919 (dT 1o T FHi7or

X2t yle gt —ye2s 4 Kk (x—y+7—2) = 0 2, 3uiq
X2+y2+zl+kx—(k+])y+(k+2)z—2k=0‘ . (15)

feelt ke R & fag)
T FTC, THE I A 1< S a1t Py vt a7 wefrapeer

TR
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X2+ yi 4224 2k, + Dx—(k, + )y + 4k, + Dz —(k; + ) =0 ... (16)
&, fepeft ke R & fam)

T Tl & ¥raide A TET B 3 WATAS e Wt & @ fag, B g
B e 7 R & Rt k 3t &, @ e (1) sl (16) ST @9 &1 (15) 3R
(16) # x. }mzﬁmaﬁwma%qwaﬂﬁwgtwﬁ%&ﬁ

k=2k,+ [Lk+ [ =k +3 . k+2=4k, + |,2k =k, +5.

T W@ k = 3 Tk, = | § 9T g &1 37 T gt F B ST "rey
U a7 &, i ST FuTEr

x3+y3+z3+3x—4y|+52—6=0%|

FETECW 8: I x2 + y2 + 72 =9 2x + 3y + 4z = § X 9w+ fag & grax <.
ATl W T FHIEHTIT AT Hifer )

2 qT ATAY 7T BT TR

X1+ y2+22 — 9+ k(2x + 3y +4z ~ 5) = 0@, &l keR.

fF a7 (0, 0. 0) & Torear 2, g A €

~9—5k = 0, wufg, k = —% .

YA AT TEEBTOT 5 (x2 ¢ y2 +22) = 9 (2x + 3y + 47) B

TITELO 9: T UIA & e §i0 F(ad T G Bifsre | @i v = x,
2= W7y = —x. 7=~ TU97 F@T &

T WTA ST T @S F #797 SO J T BT AT

XI+ w2+ 22+ Jux + 2vy + 2wz +d = 0 F)

HF y = x, z = | T 7997 F41 &, 7@ ¥ WA B WawsT A uF fag
TIAT =R @ 97 &% (4 (1,1, [) &, &7 e R, 9% e 97 fFaa g ate
2+ + ]l +2u+2vi v 2w+d =0

TH FHEF & A g e afe
(u+v)2=2(1+ 2w+ d).
THUFR, HF y = —x, 2= ~ | WA H #77¢ FA &, g9 wd £ f&

(u—v)2=2(l — 2w+ d).

% & WiAET @1 T FO T, € O &

4 uv = 4w (] +1), FAGT, uv = 2w,

A T F b (—u, —v, —w) THIET xy + 2X =03$TWW7IT%I

7z fau mu sfaerat @ dae 3T aret fadt off i & e A §1 e
e 74 xy + 22 = 02|

I T g ST ey b 7 9T & oy a gwa i feeam @ a9 o 9
ferar & ar e |

E 18)Fag #ifsa s g
J,_24,3_,2+22_2y_+3y+.nlz—5=(},S)H-f\?‘r[:ﬂ',aﬁ_{'
X2+y2+z2 =3x —dy+52-6=0,x+2y —7z2=10
TF & W T aw €1 TR R WY SIS aife

E 19) S+ el & aeieor, ared Sfaq et x2+y2 +22=5,2x +y + 3z =3
F T & R FHAA Ix + 4y = [SH ewvi H@ €

E 20) I9 et &1 @fiascor sraW Ay foraes iy 997 2x - 3y + 42 =8,
x2+y1+zz+?y—2z+2=0@§%§§ﬁﬁll




e FH ML 9 g == e 'ew w1 F1FW aoe @2 ZAE {99
IeTE HIN 1 AT AW, FEA S F 7T THE G W F T T OF T AT
Atarm |

5.5 QqTIreT

39 TepT3 ¥ gw Freaf=ifea arar & oo o &

1) fﬂ'ﬂ'ﬁﬁﬂ‘ﬁmx!{y?+zl+2ux+2vy+2wz+d=0ﬁ7¢
(-—u.—v,—w)3ﬁThWTJu2+v2+w2—dmﬁTﬁﬁﬁTﬁFﬁHWT
gl
Faeitoa:, FepedY 7iTet &1 SfieRvoT 39 =77 1 27 2

2) s e Tt et ot yferes & wiferer 21 Tageit o yia=sied i 81 afe
Wmmmwmwmﬁmﬁa AT I8 M F T9¢ @n
Enfri

3) UH FRAH fFE) AT B U 39 ¥ Fa=ofad Hd1 & | T 98 a9 S [ag
T P % WHTHIG &1 STar &, 9F duae ard & (g P 9% vt g« &
g1

4) T x2+y2+ 22+ 2ux + 2vy + 2wz +d = 0 & [a] (x,, y), z,) W &ef
F{Ff T AHTECT XK Y yy, tzzp +u(xtx) t viyty,) + wiz+z,)) + d=0
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E 6)
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T VO FVI+wi— d = [ @t =y

L—u=r
(Ate Ffare fp | —u| = —u, dfF F% 39 aeia A rag 2 o x, y
T 2 Pdaries /91 uAens E1)
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al’ + bm? + cny + 2fmyn, + 2gmly + 2hlm, = 0.

TGN B FreY I 3R (6) T SR I, g A ¢ (B a+b+c=0.

aTEaT § TF Qo 7 FaeinT ot T § s9e Iouid d BW UE as & JUi
w0 & P o gty o & gy # o faw 37 3w = €, 9]

w%ﬁu‘ﬁnﬁwaﬁs‘mﬁwzﬁra’rm CEDEREE (R )
T Tard § wiaeatad o &1

Preafata oo g sl tEsi d AT S For S IR A Taar 8t gHIE
TgT P TE Sar, AW $HEH FGF <9 |




ms:mawaﬁ:ﬁwux+vy+wz=0!{fﬁo ﬂ'!jahtﬁ'aq
Cx,y,2)= ax? + by? + cz? + 2fyz + 2gzx +2hxy =10

-1 2P Ju? + v2 + w?
tan . (D
(@a+b+c)(u2+vi+w)—C(u,v,w)
a h g u
pre| M b f v
g f c w '
u v w 0

(7) B 2GER, TN {79 TE Ty 2 gH © P mﬂ'rrairur% ar?

C(uvw)—(a+b+c)(u2+v2+w1) .. (&)
ATTW H (8) & TAT & Fafeies I_TETw &t &9 F<1 T0H WY 4 7 fasiw
fr erifae &)

e :feamufrafc a+ b+ c =0, M O

C(x,y, 7) =ax?+ by?+cz2 + 2fyz + 2gzx + 2hxy =0

& o IR F AAF & AAAd: AAF T=a49 gid & | -
FUAMARIC, = § = % vig o B o 81 @, B6 F aw i & B

¥
Cla, B, v) = 0. wﬂw AW a + b + ¢ = 0 3 (8) T WAFT FLP TH WA &

feb AT ax + By + yz = 0TI P 37 IEIT A S A FA-D(&d HT
21 372 L 3T L’ wfemy

3"‘&% =f3£ _7 THAT ax + By + yz = 0 W A& 81 ST g8 L 3R L
AT X | BT | 3, & i 3@ i B A eI S SIS a gead
wﬁ?lﬁiﬁm%‘ = 1 =1z , BV TV0 3 & AT a1 qa: TehH
qﬁmmﬁmmmwmmmm%: qA: OEH D TS
F T YPR B FAqd: IAF FU=ad ¢ |

HE AT TG TIF G HLT HT AT Fifond )

E9) 3x+y+5z=03 6yz—2zx + Sxy = 0 B Wiroder Tanst & o= &

BT WA BT
E 10) fag #ifsT i ax + by + cz = 0, &l abe # 0, TF yz + zx + xy = 0t
e S S o S B D w1 1]
VIOV T WICUE b M A SR YT Sy E + g + L :U'

E | 1) g #ifay fo afy fedt 5o a<ia v @ & v &9 59 &, 9 a3t
FY-YE BT tan */2 BITH

ATIA HF FH U 3G R TS 7 & qr=de & ==9f FL 47
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6.3 Tost o=

frod #1E § a1 3@ e o Y us T @t i @ sty 3t Fagat w
sfcr=afed w3 aadt 21 1 Y iR o viw @ wfride @ g9 a i o T
RN FIA F? ATST 2F |

A AT Y16 &7 T (4) 8, arafq
axt+ by? + cz? + 2fyz + 2gzx + 2hxy = 0.

At it fw, afe swavae & 9t aw fag @1 cararala <@, 70 939 59
HHHT B I T TR AT TH faur &% Mg, aw

C(x,y,2) = ax? + by? + cz2 + 2fyz + 2gzx + 2hxy (&™)
RERC IR YEY' = 2% qr Paar AfvT| @ @ W g
'}' -

(x, + ra, y, + 8, z, + ry) &7 fear srav 2, f&d re R @ fomy HH\TETWJH%

sfa=Rfeq w40, afe ag fag, f&dr r e R o, vies o< fega 21 dardtar 2 o

a(x)tra)+bly, + 8P +c(z, + ry)?
+20(y + o) (z 4oy} +2g (2, +ry) (X tra) 20 (X tra) (y, +1B8) = 0

& 12Ce, B, v) + 2ra (ax, + hy, + gz} + B (hx, + by, + fz))
+y(gx; thy, vez)i+ Clx.y.2)=0 - (9)
T A (x,, y), 7)) TR TA G, &1 (9) r A foumdl @ o< sabaw 5@ &t q=
&1 wedw W T R YiE B UE wiaess fag & /9 @1 39 Y gEe
featetaa givmm fag &< fear 21

WY 6: UF 6 &1 UF 0% 9 sitas 4 afyer & fagai a7 e @, afe ag
re fd O Fag @ wyor<ell &1 St O IR A B

sra ar+ A fs T

K;x = ‘%h :Z—_;‘ farg (x,, vy, 2)) T TR (4) @ #09i T@ €1 AT, <

(%1, y.,zl)m‘ﬂﬁfwh C(x1, yi, 24) = 0. 3T (9),
r2C (, 8, v} + 2r{a (ax, + hy, + gz;) + B (hx, + by, + 7)) + v (gx, + [y,
+cz))] = 0TT AR

70 afiee @ G g B =, 96 @ (x), y,, 7,) I I @ eagd
&1 o fou glagy

a{ax, + hy, + gz)) + B(hx, + by, +{z;) + y {gx, + [y, +cz;} =0 ... (10)
2l
T, —‘ =X = —‘ T ax? + by? + cz? + 2fyz + 2gzx +

2hxy—0a&wﬁ%ma’nﬁuﬁ: 3tz @t afz (10) Jawe &1 Ate Hfa s

(10) @, B, v & AAIT: AAE AW & Fase ST & 3,
m-?:rﬁx?ﬁ-.rwm uﬁﬂ:mﬁmﬁmmﬁ'l

R IS N

alzrwrr“1Hmam€t¢(l0)mamﬁrgmmaucatﬁ%mfﬁa
ari'qmﬁ'u,#ﬁhyﬁgfl hx, + by, + {z,. gx, + [y, + ¢z, ATHT v@T T T B
AT (X, ¥, 2,) T T T TATAT 61 AH=TY, AHAA

(x—x,) (ax, +hy, +gz,)+(y—y,} (hx, +by, +{z)}+(z—7,) (gx;+1y,+cz,)=0
&, wuly

x {ax, thy, +gz,)+y(hx, +by, +fz ) vz(gx, + [y, ¥cz)) =0, (D
iﬁﬁ Clx,,¥.2,)=0.




Ig g9 [9g (%, ¥1, 2;) T 0 BT 4L A0 FIEWI 7 i e AW

I (11) Y6 ax? + by? + cz2 + 2fyz + 2gzx + 2hxy = 0 = 9 (%, Y1, 21)
qT 7yl a2

(1'1) ¥ Forea &1 UF 8T A A (AT

TrETReE Praw : giss (4) @ Y g (o, B, ) TR Tl @ B eI
feraa & feu, x2 &Y STE ax, y? # TG By, 22 F TR vz, 2yz W ATE
vy + Bz, ZZXﬁWauwsﬂ—zxyaﬁ’r—rﬁ Bx + ay Fau|

Jarewr @ fAw, '51?52x1+y2 2xz = 0 &I fg (1, 0, 1) R ¥yl &=t

2x (1) + W(0)—(x+2) = 0 A4, x=z &1

sl o 2o P QR iek o Tt et arer fo @ Rarer i e g T R
wwwaﬁaﬁﬁﬁwwwgm%?hwﬂﬁaﬁwmaﬁﬁ%:

Proqefy 4: ¥ (a, b, c) 9Tl Tis & ¥yl O §9 I TGS F AGH B

mﬁnaﬁmwﬁaﬂaﬁ(a b, c) 9 TATAAIL BT & A AC I 9T 5

ﬁwﬁaﬂwm%laﬂtﬁﬂmﬁmaﬁwﬁmwm

wm‘maﬁﬁmmﬁﬁﬁmﬁmﬁaﬁmm
|

st afe 3T (11) P 2 & AT T fF (0, 0, 0) T T FAT §1 3
m&wwmmw%ﬁ&ﬁtﬂwm%uw P (x,, Vi, z,) T Tef
wpﬁtwmmoaﬁﬁmmélmwmmHWOP
Ty e ¥ feaa &1 59 9,

Yieh 1 €UF q ¥ b1 9 g & e
A FAF T WY MW%I

qg A TG B WIE B0 AT Ferar &1 9T 6 & OP ¥yl a9 T o0 €9
o TTEF B

I AT FS T P Pa® 6: T Y% W P 9T ¥oef
=

2y
+

E 12) T(& Syz~8zx— 3xy-0asri-‘arcr(_ 4 1) 9 Tl TR FT HHIHT
LISREIEIY

E 13) W39 5% TART & g Wiasy 9t &2 fras i oo e man aeae o
Yie T TAT0 9 FI0

gfs ST E13 &0 < Pear & o ooy 2mT e Rp ux + vy + wz = 03 WiE
4), mfﬂax3+by2+czi+2hxv+2fyz+2gzx—0ﬁrwﬁaﬁﬁ%$ﬁﬂ

ufasga
a h g u
h b v
A =0, ufg
g I c w
u v w 0

Au? + Bv2 + Cw? + 2Huv + 2Fvw + 2Gwu = 0,
gt A = be—f%, B = ca—g?, C= ab—h?, F=gh—af, G=h{—bg, H=fg—ch.
x4 v‘rarx— v—\: eyt a9 X (0, 0, O)Q‘(Hﬂﬁﬁ% T

Ax?+ By2 + Cz? + 2Hxy + 2Fyz + 2Gzx = - (12)
B UF TE ' 49
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T (12) T (4) 1S (0, 0, 0) T ¥l it B Sfrefait gry Aoy T 1
[ 9% AT &, TH 1T 3 (0, 0, 0) 21

e HfY FF (12) arires g
h 2 X
b f ¥

f c z =07

»x m oo

¥ z 0
¥4, AT B (12) & 0¥ T@l T (0, 0, 0) T Aefal gy AP TS 0 Fr=
L, A H T I &7 AT A T TR AreSd B 9TE (4) B, T4

BC—F? = aA, CA—G® = ba, AB—H? = cA,
GH-AF= fA, HF-BG = gA, FG~CH = hA, 9i&f

a h g
A=| h b [
g [ ¢

(4) 3T (12) %ﬁ?wﬂﬁHTEWE‘WﬁWW (reciprocal cones)
TR & |

e ¥, Prefafera Saresor o fraan & fs oz A o Soqw #)

m4:&'€ﬁq%‘iﬁaxz+by1+cﬂ=03ﬁ'{fz+ -{:+Ezz= 0 =qohe
#1 (gst abe £ 0.)
B ax? + by? + ¢z2 = 0 ¥ SUHA Yidhs WIRII6 GHIHCT

a 0 0 X
0 b 0 vy | —peaxfarmmrd
0 0 c z
X y z 0
b 0 y 0 b
& af 0 z —x| 0 0 =0
z 0 X v

& x2bc+ylac+zz2ab=10

o f* A]’; + 2= 0, QX aHEHTT A abe ¥ WRT T T

Cc

qET DAY FHFE B

s g Freafeferd wea = a1 S99 09 Yorw OiE 9 Sea aNe ¥

Ferddr T«

E 14) 98 vi& 7rqd Fifag fra e qe fag 4 o 19x2 + 11y2+ 322 +
6yz~10zx—26xy=0 & ¥l T U S ¢ o feaw &1

E 15) g i o6 91 (4) & @i axea= st eyl o« efit afy ok 3o ofe

bc+catab=f +g2+h®
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STT ATHY T TS P S IS AN A P g W A == T
B &1 TerEer & R, AT T UTET AT & PR F arar &, A A oy
Aftrer TR P SR Ao w8t g, Faw Iaw 7, Frtafee aion @
A

afcwTaT: A= (cylinder) 97 ¥ @IS B TH=4 & W Teh [ T T
afireditg acdt & o it U e Xer & awie & (S o & ot ¥ a8 )
Porra e e T HeT FEY & A I S o1 e 9% (a1 Fraa)
FEAAT 6}

Py 7% R TG el amrp At & Wit ) Pt et €

(=) (=) ()
Par= 7: %) ww g A=, &) O hfasia A9, T) OF wE@ i e Z

Fat 7 (®) & S 1 ATHR 7% U drfge 2, wafs o 7 () & 7% 0w
Tae &1 BT 7 (%) T W i S o gare 8, frefataa ofomsr
ITETT |

TICVTET: UF AT, Fee Ui O U g & AT Forea ST e aF &
@er § L ¢ AN U I% F A7 T F &, Th o A I (right
circular cylinder) FgwmTl &1

AT 3@ g & 5 o S § S S0 AT 9 |rd F g al SR qads
TE | gOIF I & 9T & & 2
I Y, T AT Y, AT § g qAAT TF § aATy a9 F Fm

= =2 B rorocr anx

VIR FTH DT ST W TSRS VTS AL BT A0V N0 T S s S /

Py, 1)

/2 4".".‘! fx1. ¥s. 8}
7-378% & 3T TR HUR 6 g x2 + y2 = 12, 7= 0@ (f‘iﬁsaﬁ)l

T WA P (X, Y1, 2)) 357 TS A & a Hifeg P ¥ S S e
FAE HUR % & a (AT XY-q0ae) H M A WeDa F@ i TP H faxg:dmaxieyp=r
s atascd oM = Al +yidh

AT a8 r W e O

R R
rr=xi+y - 51

Ve G S Lo B i




YT, i W7 e

= i Pwar IEs uR Ew
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g FHHT 97 I 968 a5 P (x|, y,, z,) & fw aea &

3T AEA H THIHTT

X2+ y? =2 @) . (13)

I = @ e e aiieor § 2 7@t w1 &) T st @ i ey 2 @ g
T A & & S SIS x2 + y2 = 2 g TRt @) sae satad 3o T
27 35a vawd & BF X YT @ guia arg #F N qer o, sesif gz =,
AR SHF AT § gia=se o, df STIhT F9T I x2 + y2 = r2 {aawn|

3T UF YR Y, 98 A9 3909 o4F g0l § F97 8, 3 TF TR B T & 1
gl

AP IF THad 2 = 1 3eF x2+ y2 = 2R Y WAL 2| 78 f e
ferg fop et av PeeddY farg & Saa srer o< oo &t warg 9ad to=ar &
CRCEEA

TH T I FAT Fb, HTST TH I AT BT THST Ao L faqa BRm o
2 A foerer ey

Pt 9: ¥&7 AM AT U@ A9 THT e

a7 FETC P (x,, y,, z,) I T T fag 1 9 +iforw A 0 Fg(a, b, 0} €
A feua @, AR M, PH A XS T A FTAE &1 65T PM =1

3, AM = AP cos 8, STal 8 Ted AM X AP & <1< &1 F €

_imae t (OB (2 7OY | grd 4 3 et (9) 3w A
NN T

dfF AMP TF U@ Bt &, 89 9Td § Rp

APt = AM2 + MP2. 3@

© AM

fxi—ale + (v =B} + (—oy} |
al+ Bre

oy T Jee 9= PRl o g (x,, vy, 7,) @ RO @@ 2

FA: Sl gerg AR T GBI, Forereht P ¢ o) ared

x—& - ¥y=b _ z—c 3
x B Y e, _
([(x—2)2 + (y—=b)2 + (z—c)*—r?} (a? + B> + ¥?)

= {(x~a)a + (y=b)B + (z—c)y I’ ¥ .. (14)

(x—a)t + (y=b)? + (z—c) =




ST, 30E T I 3 |

FITETT 5: I A B GUIRL0r AT PTG ForeaT 3mar x2 + y2 + 22 =9,
x—y +z =38l

a1 T T FE (0, 0, 0) & < Prsar 321 (0, 0, 0) R AHAT x~y+2=3 B
dra gl VT8 zata, snaR g #1 e 9—3 = B @ (FeT 10 3&)
AT BT 74T FAAA x—y + z = 3 WA= & 3 (0, 0, 0) & Tureaw 1 gAY

Wﬂﬁw’f =:'}T'|=% &

I (14) @ ¥4 &, 8 g adieer 9id §, <t f6
Ix2ay2+ 22— 6)=(x— yrz g -
=5 x2+y2+ 72+ xy+yz —2x— 9 =0

I I T WA AT

E 16)39 I #1 GRI&wT A1 ARG
() Porerapt aret x = 2y = —z & s Prem 4
(@) R st X0 = ¥ =23 3 s oo 221

et 9T BF ST U7 YA == AT Bl B 9 AEU A ey d eE fw T
=TS ¥ A 4T eaa e g

6.5 w\TYeT

T g2 # g Fratataa fraat aw ==t @
i) T T U Y & i g € S g fAad g (seer ) & S et

2 3% uw faw T o (ST AU T%) Y wiT=Sfed w8, Ter il
HATHR % B Toa | [69d 7al g1

2) T Tl Aot T U g & iR e o 30 oftd oY aruR aw @
T Pye a1el Yar g 99 @ a9 9 A9 &, UF 99 geitd T FEear
2l

3) I & 99 T U Iad g 1

4) T8 o« g v, Rraer srdf-vid T o &, SEe i x2 + y2 =
z2tan’@ T 81

5) x,y, z ¥ ek fgurdt e ua wer fag o) iy are o B et aar
2 ofy 3= et 7fe og Swam &)

6) T ax2 + by? + cz2 + 2fyz + 2gzx + 2hxy = 0 & HT TEIL A T7E &d
gae R Iagalga+b+c=0.

7) PRt i @ oS F St S e B AHAT Tk B &Y AT - ]
T O J1 TR @ § Widesied S B
ux + vy +'wz = 0 I C(x, y, z) = ax? + by? + cz? + 2fyz + 2gzx +
2hay — 0 ® Wa<de o (A So TS © e o i

2P Jul+ v

{(n+b+cy(ul+viewt)—C(u, v, w)
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&, st

, .'f);: ]

s

fersr 10
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i, i e e

a h g u
p2={ h b f v
B f c w
u v w 0

A FHA 91 T Tt aet g, afe of} daer afy p2 =0,

8) WIF ax? + by? + c22 + 2fyz + 2gzx + 2hxy =0 W fag P (x), y,, 2;) 0%
w7t aet & FHHT (ax, + hy, + gz,)x + (hx + 1y, +fz2,)y + (gx, + fy,
+hz,)z = 0 &aT &)

T @ OP st &, et O i wr whd 2

9) U I v & vitd 9 eqef ot & AP & = s Fog e v

SR BIAT &1 I ax? + by? + c22 + 2fyz + 2gzx + 2hxy = O ¥ qchH

B x
b r y
= 0§ fear sTar 2

{ c z

MUO:!‘h:r.‘a

¥ z 0
IO)aﬂ?wﬁgﬁméaﬁﬁg@%?ﬁ@mﬁiﬁT(m'a{H)%=Tiﬁ'{%
aﬂta‘rw&qwﬁ(mmmw)a%m%lﬁmaﬂta?@

qHae § 7E g wifEg)

[1) T & FRA1T Tof 98 & ? (e U aF G g @ s o, &
FF A ST S aTl & ST 0 o @r 2

12) T dF i a0, Faat smur a6 Browr ¢ o) 397 (0, 0, 0) av T
7=0 ¥ feas 3 2, Suar e x2 + y2 = 28

13) Frea ¢ 3T s X2 =%—_h =L€ A cfr Ao e ed w
((x~a) + (y=b)* + (z=c) =r*} (a2 + B2+ -. .

= {(x—a)a + (y—b)f# ~ (z—c)y})?
BT &

HI 31 AT W 6.1 % ey g SYvat A e g A, a8 S @ e
% ot @vel sy o6 v & an il 1 apeet s # 0t e o g v v
T g faq & 1 g 5 o S ey

6.6 BA/IAT

E 1) #FSfs P (x, y, z) ST R &E fag &1 5@ V (a, b, o 360 g
PV & fed-2aT x—a, y—b, z—c 811 3, I & A B fagg-rar
Of_. B: '}(%l
a(x—a)+ B(y=b) + v (z—¢)
Scosl = S : y - e — -
S N s T G DR O
TH TR, BH (2) 7T g )

) W Ta=0=8y=la =c=0,QF*"
ST gy




E3) ¥t Ref-oae 1, 0,0 ¥ ATl (0, 0, 0) &1 afe (x, y, z) Gk TR

- Xl+vy.0+z20
3 VXI+y2+ 72

X2 + y2 + 72 = 4x, A AFT THHT B |
E4) & )y2_4ax( £) 3y?—4azx =0
'E!')4 12 25’ =0
E 5) 2x2+3y2+4z2=(x+y+z)2
X2+ 2y? + 3z2—2xy—2yz—2zx = 0.
E6) WX = X = ; =rdg@)Ex=ro,y=rf,z—1y@&~
q’(ﬂjﬂﬁﬂ?{ﬂ?ﬁr!&ﬂmﬁwa‘qqﬁ%ﬁﬁ
ag? + b2+ cy? + 2By + 2gya + 2haff =0
~Aa, B, ), () T heqa &
E7) #ad3(x2+y2+7) =xy
E 8) HHIEG # d T AT WA 9, T4 39
3(’“%)2+b(y+%)2+c(z+‘g)l=o
Pa'&rrrarc“r%,?hm%,w%,zﬂg H | 2 % T THETT FHIHT S |
F AR (<Y, - ¥, — W) e O N E)

COSs

a' b
E9) G
R 2P 32+ 2+ 52 2
0—6 (1) (5) + 2(5) (3)—5(3) (1)
5 _
2 2 1 3
wip=]37 0 3 =225 g
—1 3 0 5 4
3 I 5 0
=15
sp=13
a = tan '35

E 10) 5 feafis & (8) &% raman & 6 Y@ w( @it afy siix et afx
bc+ca+ab=20.
1,,1+1"0

b
E 11)#&??41%111314@ aref-3ird Fior @ &1 A v @ wAFTOT (1) BN, Srafy

Lol Jf' = z}{an’ v
e T & W | 99F €, WAF 4 78 aar § {F
l+1—tan20=0 6 =tan 'VZ.

E 12) TieAr aHisr
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Ty, W AT AT < —245x+ 128y +3z=0
E i3) T O Yie &7 U I & A4 T77 HAW | A THA A A 1 A
wia=3% [\¢ W @ WL s 5 @et $ A= % Fier § @
?H%Q‘ISHS@’?WW'?&F
ux+vy+wz=031'?5_,C(x,y,z)=0$fﬁ‘ﬂ'fﬂﬁ'%l
& P=0(HE®B ur+ v+ w2 0)

a h B u
h b [ v
P =0.
g f c w
u v W 0

19 —13 -5 X
-5 3 3 z
x y z 0

& Ix2+4yz+ 5z2+ dyz +4zx + 6xy = 0.

E 15) ¥7% & = 90ea< wa w0yt aw g afe o dae afs goed vd F @7
T A WAS B THT 4 3T 3u Paei 7 W B g9 SEA B i
T g & aft sk PaT Aty (12) F A + B+ C =0, raiq afg s
afe

(bc—12) + (ca—g?) + (ab—h?) = 0, Iaiy afz R Fa= 7l
bc+catab=1f2+g2+h
E 16) F) TWHT
(x2 +y2+ 22— 16) (1 +4L+ 1)= (,H:zt_ 2
& 5x2+ 8y? + S572—4xy + 4yz + 8xy—144 =0
|) Fitad THIE
14 {(x—1)* + y? + (2=3)—4) = {Z(x~1) + 3y + @-3))° %
& 10x? + 5y? + 13z22— l2xy-6yz—4xz-—8x+30y—‘?4z+59 =0,




Fataa wera=fr

fataer weeTasf

(3 WTT Fr FAT QFoaE 1)

&0 I & g W @S Y AT anvit { deg B v uEerE e e
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Fag =it fe afe fodr frardt ssireer g st 0% =1 welss gaaw farm 1
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I fagsli & g 1 avireer s A faet o g & g8 fag
(-L 1L, DFHR TR

AT TS X2+ y2 + 22 + Jux + 2vy + 2wz +d = 0,

X2+ y2+ 72+ 20K+ 2v'y + 2wz + d’ = 0 F 98¢ I § FreaT &, ar
featsa e

2(uu’ + v + ww) — (d +dj=?r'1,

wret o ga) A Y e &

I AT B AT FTHHET [T B RS e x = 0, y = 0, ,/
z=0ARX x+y+z= 1 & (Fax22&)

feremsn fop fodlY P o e g1y w e fag @ st et @9 e o P 2

" @it 9 AT U ATES F anit B gh v R e 21

_ wmqﬁum‘@maﬁwwaﬁmhﬂww(l,l,a)&w

(F@: feae g Y e Fag mre ofvr)

I YaTait & qeiaeT s AR B 2x ¢ y—z = 0 71

4x2 ~ y? + 322 = ) & FEaAT B!

qﬂ'x=%=zl‘!’1"=§ Hyz + 6zx— 14xy = 0 & QT TCEIR FF AAH &
T A O o Frefie o<t 8, at o @t @ aefteret wiew Aifwe)

(T & € Y@ & g Y e FiE g g R 59 quaw d)
Tk N qiaads @l F e §9 8 & ahiwy w1 i)

X=4 3 =23 A & 3R O v @ feg- s 2, 1, ~ 1 )

wwmmmaﬁﬁqﬁﬂwmxuzvlﬂzl—mﬂt
Sxy—yz+Sye = 0 F TAMTS wme! R ot 2, 1, — 1 ST Y

T g S 2
(wda: wmcl—osﬁtcz—o%mwﬁmﬁaﬁﬁﬁmaﬁﬁm )
T HWBT C, + kC, = 0 &rm 2, T&f keR.) s 3. 7 1w

FCAT LT A

. I AT GG AT I TS AW ARAT A I T F A B
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YA, T T A
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FHIHTIT AT HT |
15. ez @i b fRdt = @ fardt fag o= el ae Swed srer @ | g
2 (fav 4 238

% 1. s Y & e I ey R s @ e
a (x~2) + b(y—3) + c(z—4) = 0 BT &, & 2a + 4b + 5¢c = 0 &4
uﬁ'nax-wa}wfa‘t%a‘t
a (1) + b (0) + ¢ (0) = 0 &1 =heT,
= a=10.
A T T T FATE
Sy—4z + | = 0 @Mt
T T 3T FT HCWHA & [F y 3T z ANeh F goia qoas HA9:
5x—2z—2 =0 3R 2x—y—1 =0t

YT

P 4: FUAES 99+ 9% 2. §AqE
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ws Fwafe fag &1 Yar gaae 7 feud 21
3. afgd, e o awas @1 fagst A, B SR C 8 g I ars ey e &
Y wia=3e ST | TTAT AT 9 O, A, B 3 C & greT 9 91l =
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% wia=de @ 21
58 ag Us g B Aty Wk dawafs a=b AT h = 0.




=8 YR, x = 0 3R y =0 F Ty ARTIE AT T EH I e
a=b=cdRf=0=g=h '
A Y5 FT QBT
a(x1+y2+zl)+2ux+2vy+2wz+d O%Gﬁ@ﬁﬁaﬁ'ﬁﬁ'ﬁﬂ'm
gl
T AT (x, y, 2) TR A AL G R1A,
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it e i A P T 21
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g, 3raig
2 (u—u) x+ 2(v=v)y+2(w—wiz+d —d'= 0T
L2 {u—u)uE 2v—vV + 2(w—ww = d—d’
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X387, SR y = 0 = z, "X TWH FAET (2V1—d) &
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aforei 70| Tl = 1 Z HEEGE ﬁwmmmwaﬁ

eﬁmmﬁ?ﬁ L
T YT, ﬁwmﬁ'&(oOO}Wle—Zy—-??—OEFTmfﬂF{Er?FrT ]
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2
= 1)+ 2(y= 1) +2(z=3) = 9f(x—1)? + (y= 12 + (z— 3}; %:

S X2+ 10y2+ 1022 + 12xy + 2dyz + l2xz—50x—104y 967.+22l =0,
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Intercept
Enveloping cylinder
Unique
Semi-vertical angle
Infinite set
Inconsistent
Non-collinear
Octant

Base curve
One-to-one correspondence
Family

Sphere

Secant line
Generator
Generating angle
Right-handed screw
Two-point form
Direction ratio
Direction cosine
Directed line
Ellipsoid

Elliptic

Distance formula
Absolute value
Parabolic
Circumcircle

Angle ol intersection
Substitution
Normal form
Parameter

Cylinder

Radical plane

Simultaneous linear equations

Compound (chemical)
Ruled surface

Line segment

Cuboid

Orthogonal

Right circular cone/eylinder
Generalisation
Diameter

Reciprocal cone
Circular cone

Great circle

Architeet

Canonical form

Cone

Conic

Homogeneous

Plane

Planar section
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Coplanar

To trisect
Proportional
Equation

Tangent plane
Point of Langency
Arbitrary constant
Determinant
Triple

Three-point form
Three-dimensional space
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7.1 SETEl

i

1.2 Yiea A B 82 6
13 @el T i ‘ 7
] W AR
wém
St & R
4 TS Y § wHRRE 15

6 ®E/IW 18

W1 EEn

T18 oM T ¥R D ARy A e e SR U W (conic) &Y
W W R 1 ¥ @ W R T E 5 GR 90 O =ew fem w9 el
M ES 2 ¥ 3 @A ol I fium wllaoll & g s w9, 9 e (sphere), Y
one)aﬂtaﬁﬂ(cylindcr)%ﬂﬂﬂ;tﬂﬂ#ﬂftﬁ‘ﬁﬁi‘ﬁﬁiEﬁﬁlﬁﬂﬁq‘rﬁq%ﬁ‘q’r@fm
et & SrferTe T & AR A s w0 (7 el | St gl (surfaces) 9
uadric) 9 TSR (conicoid) FE ¥ 1 56 B H Wieaw wel 399 ¢, o hafs s
% 8 7 ¥, 3 g et viwvaw = iR Yan 3 s ferTor e e o o1 W R 1 5w

1 AG wE R

W 3 fe 9l W ST Fe) A sy forel F ok e iy wdes e (1713-1765)
R 78 faeR v e @ 5 e w0 8 Rl gl A @R Y T wiew @ PR
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urbure"* ¥ W& fiem o, Fawdt 390 e, aoR, sifeere s (hyperboloid) ¥ S
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fEe W FEe-a% (co-ordinate system) T WRART FE W TS 70 LRI SrE 5
e,

W T R A H R o T wriaw aiv o g3 e TR

@ ) R B @ v = R W

W ad F Gz T R e F R wE W0 5 ¢ R wEad @ uHE v
A gmfE R o1 ww d




H

7.2 Vichasl ST Bial 2

T 3 o B Fidin-am 3 7l ) RTim w8, ) s R Frvie-dn ¥ v oS
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YR 2|
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frefia =@ 21
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HAHTTH iTnas! Sed 2 1
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at fam i ) Wy w0 §) s AR F o R @ O % W R feg O W
TR T @ T R XY 20 i S %18 g Eei-aa o it 9w S
T 50 ot = fm wde @ el e B
T : 9M Tif & g 7 S, wHEm

F(x,v.2) = ax’ + by’ + ¢z° + 2fyz + 202x + 2hxy + 2ux + 2vy + 2wz +d = 0
! TR I B
e F fau w0 35 wiem 1 e w0 o faad ¥

Fxy,z) = > ax’> + L 2fyz + 22ux +d = 0 - (3
T & (p, q. 1), XYZA § O ¥ Blvid € 2@ P @ @ & amiR, @ g 07 A
BT T AT Fies-1 O'X’, Q"Y' O'Z’ Fife | 31 9 € fop e P 3R
U fAF-94 5 FENE & 9 fFefafEa 96y & 2

x=x"+p
y=y +q (B
z=z +r

X, ¥, 2% T o W (5) ¥ A F0 W e T §
Sax +pP + L2y + @ + 0+ S2u(x +p)+d =0
¥4 ¥ IR feu W FeE W fawr @ ¢ 3R WH W (like terms) B 0F WY A 37
@ W A ) e
ax’? + by + c2’? + 2y'z’ + 2g'x’ + 2hx'y’ + 2u'x' + VY + 2wz + A =0 . (T7)
R B B ¢
u = {ap + hg + gr) + u
v ={(hp + bq + fr) + v (8)
w' = (gp + fq + c1) + W h

3t ¢ = ap? + bg? + ¢ + 2fqr + 2grp + 2hpq + 2up + 2vq + 2wr + d

RA NG G (x', y', 2’} (7) F 9m 9w A Ry T e RO e 29 e U E
ST MG (x, ', 2') T G (x'. y', 2') = 0 F= H &, A 6 0F =0
Ty et 2

T qE, IO A o A R

A am (5) 3R (7) B T F, A I OO fE wdE T few Jen wm el e
%, Tk wwEn T um # oftedd i R I AR o ag e G o R

Fievi®-aa & g fag & R 30 @ S w6 & e s foam R
femm aren wm snfEfa ©@ 2
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a IR ¥9 FA IF F T GO R Am?

) 7 ghee e e W e = @7 79 @ et aRw
Ez)%fgﬂ(l,—lzntﬁmﬁaaﬂ%ﬁﬁﬁﬁiﬁmwm%mmm
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F) KFy+2 -+ 6y—2+5=0
@ X -2 -3z2=0

S04, S0 ¢ T o e P o O 31 o8 R A o @ 1 7w e v B et
m%ﬁmnﬂq (projection) ¥ Tl F WAL, 1 3 AEYEF ¢ ) D 0 ¥ R wd 7
Ll

7.3.2 u&q

79 I 7 T O Hew U Yoo & i 7 =e w1 o sl ) e
F forg warsef ] svermr Wi 56 G @1 WA A 3T § 1 RN, 37 B9 6 oA 2 |

afivme - 97 sifae XYZ Fvie-a d A @& fag ¥ 1 m-as PQ W A 71 %8y {projection)
firg A Y& W 3@ T ©E W IE o &

faa2 % ang 3@ W @ fF PQ M A 71 98T 38 forg O 8 e A | 3 I T 3
PQ W o WHEe W@ PQ & fircq 21

SitHT : T 18R AB W e T PQ W %8, Y@ PQ F10a-@3 A'B’ 8 &, 5t
A', B @ PQ W whw: fagall A sl B & wéw & (i 33w |

O~

P
fa® 3: B0 PQ 9T ten-EiR AB & Wi To-us A'B ¥

feoraft : fm 4 AX I wFF 2 FE A'B' R T = |AB| cos 87T 9, AB 3l A'B’
FP WA & TH W ST A | PQ W AB T W8T Faa €

¥a 7 fF B A 9 W8T | Q2 98 {B Al cos (7 + 0) 2, 31af —AB cost 8
I Taad R R e W RT S SR W99 STew T e § o 8| 9% 0 578

“REA” g W, B R ek A € v S awann s womw goea ve-we A & m s e
¥ W TF WA WO W Fed IO s gl el F i # v F o e
WG 2 : TH LA, Ay, ..., A, B ¥ n g 2108 BRIV W W AL AL A A
A, A, T WEN AT 9 W X WA, A, T AN & guer A R

T8 W EH T o N AN &9 § fag T F0| T dad o favn fefa ¥ qeR swfw
T} R, B o ffa F swfa vl wer @ S

il @ = s

A

Q 0

favr 2 %@ pQ m fog

AT EER ORI

o
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Juafa : faw 5 = frofa SifTe B 4 fag A, Ag, Ay, A SRA T L w8
AJ}, Alz, AJJ,'A’_t %’l

e e

/

-

>..-—_-..—-——-.- - -
T e m——-

>
b g

fm s A LRWEEE AL Ay AL FIRT

o,
A'IA,1+A,ZA'3+A’]A'4 = A']Afz“(p.,]A'I"‘ A’]A’:}J"‘(A'JA']'FA';A’Z t+ A'zdé\".l.)
T ANA + ALAL = AYAY
70 TR SO R YA-EE A A, AdAs. AjAc S TR F AT A AL T BT F G0N
¥ 79 9w, o9 F 5 Ol feuft =1 ofom fivg & fean @)
3 udd ¥ wEie v 3T 39 qRam il |
S 3 ;AW A P (x,, v, z), W Q (%, Yo, 22), XYZIFRwRR-GR /D frg gl@
fraeaall | om, 0, TR W W @GS PQ T S8
(g = x )+ (yz=y)m+ (@a--z}n
Eudll
2qaRt : 3 435 v 4.3.2 3 7 3@ ¢ 5 P 3l Q e Ok W % BRI (h—x,),
(v = y0), (22 ~ m} ¥
oA wifaw P el Q F 9= @ gl [PQ| @, st
|PQ| = \/ (=X + (Y2 — 9P + (z ~ 2))°
T @ PQ i frapem
X2 =X Ya—¥r (z; — 2y) &1t 1

IPQ| " |PQ|" iPQ|

o S PQ &R L da 7 2 021 9 @ L et @@ PQ %89 PQ cos 0

B

WA T 4F om 453 Ao 6

cose=22"% . Y=y o, &Th
PQl iPQl Pl "

R, 3ferd W89 = (o — %) )+ (v -y m ot (-

FereT & Fn wF w9A % WY ¥ Rg-oRu 2, -3,°6 F9 @ w f&gT 0 (0, 0, 0) 3k
P (5,2, 4) B fem o W@-ws § I w fm? @ 9w ¢ & R 2, -3, 6
areh @ F R 2 -3

XS+ (=3R (67 IX@ + (~3) +(6)?
6

7 [ @) + (~3) +(6)
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LOPHIET =5% 2 +2% (=2 )+ax O =4
" 7 7 7
;R A9 I T T A

E3) meifmP(6,3,2),Q06, 1,49, REG, -4, 7) 3RS (0, 2, 5) Hfow wife A
TR g 1 RS W W-gg PQ F WA W AR |

mwmﬁmﬁtmﬁﬁ:mﬁﬁgﬁmmﬁmmqﬁﬁm%qﬁqﬁqmﬁﬁnmﬁz
3 ¥yl 90 T A wwE A w1 W oad |
7.3.3 agl = guin

¥R, o 79 39 ferf F vl ¥ w9ael e R Ta1fn Ave-a ® g g F W
1 0/ T TG | AW e gE @ X Y Z % o e Frdvis-orgl Y amed R
fanti-clockwise) H ot 6 ¥ g7 &1 WM iy 0X', OY’, 0Z' U F¥aE el # w2
=@ § (6 3w | 7 difvm OX', OY' 3l 0Z', 3 R Faet:

I, my, ny; b, my, g by, mj'ﬂsil

X
fw 6 S OX, OY alt OZ %} W 6 ] WL OX', OV’ 3kt oz’ wra fag vy ¥
77 AT P R ke i o frg & frad o frvi g o T el o e
(x,y,2) 3% (', y', 2') 1 om e PN, forg PR OY’ W 3t TN T # ) @
ON =y".

Yar-gE ON W RERaN, £, my, n, 6 @ OY T OP 1 Wa7 ft 31 3@ g 2 &
AFLON = (x —0) bt (y -0y my + (z— 0y

WIR W E

y =xb + ymy + 2y ...(9)
T VR ¥ Te Few v ¢

X =xl + ym + zn|, (1)
3t

2= xy + yny + 2y A1

3 TR (x, y, 2) o 0 3 A ey § g & A (9), (10), 3 (11) A werHww A
@ Tu s (xf, y', ) 9 W TS 4

s R W kL y, 7 % T R x, y, 2 0 T W S R OY W T
PM =i & (R 6 3 |
OM=Y
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OM, @1 OY W QP 1 Way +ft #1

R, 3@ T T v wE OX', OY', 0Z' % ai® OY W Rt =e[ = | 3
T € B OY & 9hE OX’, O Y', 0Z' A R, my, m, 3R m, ¥ TN 319 w0 O
91 A HgT & FF OX', OY', OZ' ¥ GRW OY ) Ra@War & m,y, my, i, 8k 87 W

Y Jfge R

AT 2R T ML

Y= OM = (x' = O)my + (y' = O)my + (2’ — O)ymy
mf’i Yy =mx' + my' + mz . .- (12)
T 5FR
x=fx' + Ly + Lz
... (13)
= nlx' -+ ﬂz}" + HJZ' ' (14)

TR, (12), (13) 3R (14) F x', y' 3 2 & R A x, y, 2 & Py st & o B
TG 19§71 FHE ) T A TR R eS, s m w e ¥ s FE R
(ol 1 faw) el B smar ¥ T) fe  aF |

anefl 1 : FEwRel = wET

X y z

X' f! ml "'l
¥

Y [ ms ny
’

Z h L) 3

I G 76 x, y, z 79 F0 F A e wron A Wi S (columns) % el @ s '
FQA E o x', .ol 2 T T F fAn o Gafem TR T amEdl oA = 2

#Y, TR U6 IO A |
TR : WE 3x® + 5y2 + 322 + 2yz + 2zx + 2xy = 1 A% Ol [E Fifg SEiE

9 o ) 98 We g T SR Y @ FRA —1,0, 3; 1, —1, 1: 1, 2, 1 & fe-arum
e g S1E % A 9§ =i e e g
& e g 7S

s + 5y + 322 4+ 2yz + 2z + 2xy = 1 ... (15)
&
o SR X7 Y 7 T BRie-aR 2 1 99 g ol % whe OX’, 0¥ 3t 07 =) g

: “1 gt 1 11 12 1 o,
T VEVEVE VIVE VE VE

T Brefafad S St T 8

[y

X y z
AF| v
, O I O
R RV Ve w Ve
, 1 2 1
i VE | VE | VE

@ Wl /' O € e
p= Lxgt A—xy b —x 7

vz v3 7 T vE
x' ¥ z'
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VvZ VI Ve )




- vitraal =1 = faeim
R y=0xx'+(v—_;)><y'+( 2 )Kz' ’

_ rs
—_y 2
vi Vé
_ x' Yy r4
e = St EYUE

Tar iRl W A F e (15) A x, y, 2% Jow et w0 ) =@ o

TR ATH F USF U H G I S W W & i B O oh W R
W'+ 3yt + 62t - 1

T B R

g% VieAs o T W 2 |

3 AN 6 v ¥ A Ry e ol F oae W oaw T

E 4) FeRifen sisasl % 70 e 1 @ swn R @ @ g R ad
stqEE F G 1,2,3; 1, —2.1; 4, 1, —2% fg-2rm 0 7 3= § oRafia
R [ =)
F) X -5y +z20=1
B X+ V- y 2y A2 A x—y+z2=0

E5) a1 ¥R E4 & vieast & & g wieon ol aq wltar 3 ot et & i
T NS TIH T | T R wfemn Y 9 i freed e v §2

E6) ¥9ad x+y+z = 0 & T4 GG & & afe Frofeni@a adee 4 HEnis-a3
XYZ R wr 3= fwie-da X' Y’ Z' § wyafa fra sme?

g= X, ¥, 7
6 2 V3

2 . z'
y:—_._.x+_
Ve V3

= X _ ¥,z
Ve Vo V3

E7) ¥ 3w ¥ ai % s0H OiF ¥ig @ o © 82 oW IW & e R
A, }E W F (v, y, z) - OW =eff ¥ R F vg w w2

T 4 9m A S, Ffvm-a XYz fen e & fge R0 aE O TEe R
1fs gt fag & ofted= fou e arer & firn ® ot = FeU-93 & OF 30er Feis-a=
1 vfafda & fear S0, & S A W e 8 @ Fesf fRn @

T ;o wiee XYZ4R ¥ S efatas faae wdew § fela few o @
tax! +2¥fyz+S2ux +d=0 13
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A ARG 1y, my, vy b, my, ng; by, my, ny W BV I OXY, OY', OZ' # F:
mtl?ﬂmwaﬁ?waﬂiﬂﬂﬂﬂ@ﬁﬁ*m(x,y,z),(x',y',z'}
Wirfofas e R dge T X :

x =Ix" + Ly + L7
Y= mx' + my + myz’
z=mx' + ny' + mz'

T, T T o Y R g e & i R | 7 g e ¥ feam ey am el
THEIT G W R SIS $

fem aem M ¥ (ax? + 2fy2) @1 T8 WA x, y, z F Foad B ARG w0 W

{ (hx + Ly + hz'Y + 2(mx" + myy' + m;z'j(nlx' + my’ +'naz')}

oI Bl B 1
W ¥ xR

(aff + b} + en} + 2fmn, + 2gnd, + Zhiymy) #1
WL y'? H R
{ ali + bmi + cnd + 2(man, + 2gmyly + 2hhm, }, am
At 2?7 ® TR

{ af; + bmt + cn?y + 2Imyny + 2ghydy + 2hiym] }, o

TR y 2’ 2 xR x” y’ T S e | T T e o e W o 2

a'x’? + byt 40’z + 20'y'z + 2g'2'x" + 2hx'y’ .- (16
o 7 f 2@ T ¥ v wm .

u'x’ + vy + wz e (17
LI T

u' = ul + v+ wn,
vi = uh + vy +owng
w' = uly +vmy + owig
(16) 3t (17) ¥en T 2 s T ol o = foor W ¥

Tk (17) H SR A R R A e F A g T P ww @ F o
¥ I srfEfia T ¥ @ S F A IW RN T e T o D9% a9 S 56
B R R A foy e v § R

E 8) o/ difm fF el & iR & wr o el mitewr @ fEm @ am T oax? +
23 fyz, Y a'x? + 23 'y'z' ¥ SURa & 9 & 1 RERu fF atb+c=2a + b’ + ¢

Sfer 212 3 BF w8 i 1 38R 4 A 7 fircten ¥ 1 99 e afe v S U FRTE-
T o fmm Wi F (x, v, 2) = 0% it fmm v 2, @ arefi & gl a1 s & s
frdl st frfvies-d o Wi @ eEm wimn ¥ FRa e o 21 3R e

Sig & THE AT YR oA TF ViEs Vi € 9 Wl 8

a1, W & T A PR & ad v s A w amn o seRe
Al ¥ | Tl T RYem # gg G af ae §

T A A vy B G- § 2 aea] s w ael @ 2 e w R A e
¥ TR F 9 T A 3 R o T i ¥ 79 ol A R 6 o s g
T UAF w9 A §OET 3 g ¥

Y, 3G fF o R A
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7.4 TTH ¥ ¥ ORI

g & 7 Rontd R sl B I E A an] Fh UieEs F oqud waE A v
aifa e ¥ H fam T 2
amge, Erefafas gfeaw 30 @ ™ w weaw o
Fix,y,z)=2ac+22fyz+L2ux+d=0
T R e Y S AR WG T HEE PR o fw
F(x, y,2) = 0% U aren «m =€ Tga | 379 3Eh 5 Y e o S S v S fog
qvE o 21 .
A i AT T F O ¥ BRI (X, Yo, 20) €1 0@ B9 SR € it wiwo A feua
e Wi STofEfiA W} i wwea aren am
u' x’ + v y’+w'z'§?vnfﬂ‘3|
@ oo, v 3R w (8) H A T ¥ o v ¥ 6 W STl WM YN B e o = v
= w' = p,3,
ax, + hyy+ gzg+u =10

hxg+byo+[2(|+-\'=0
gxp + fya+czg+w=10

TR R, (%, Yo Zo) THEO-FEFE
ax+hy+gz+u = 0
hx+by+fz+v =0 ... (18)
gx+fy+ecz+w =10

G e R

oft giem-faa (18) F1 & & (%, Yo, Zo,) €ER® T &, @ & (%, vo, zo) ¥ RU T
ik w1 F e ¥ R T e ¥ B U W (xg, Yo, Zo) W G R T a0
8 H wH W fF 3w fag @ ¥ w1 ww W@ 8

WY, 37 TR W AW A g v SH UF FF 2| TH TE g B R (X, Yo, %)
o frenfua T # | 99 Suaid g

Yax*+23fyz + 2u'x + vy + 2wz + d' =0

(v e e frg = faenfe 0w Q aw o s F e T8 d )
FE (%o, Yo Zo), FHGU-FFE (18) A WA S, FWRT 0 = v/ = w = 0 3 TN
F HHET

Y oani+2%fvz + & = 08 &1
i wiew B A 9 T 8@ e Pl ofom @ fag fea
ST § : OF SR S UE iEa 1 - H e e e F (x, y,z) = 0
Q Frefua o T 2 1 9 ST S U o O | (4 weitERo-FeE (18) W T &
(Xou Yo, 2o) &) 1 90 T Forg 0 37 O W RAMTARG 3T &3 W T P-4 X' Y Z ¥
ax? + by? + cz® + 202 + 2gex + Zhay + d' = O & S &
Y, 3 ¥H Th IR )
HE® 2 : T
IXF 4 3y A dz - Ax — U2y - Zaz + 49 =0
7 Frefag o geFEE G| S TEAR U HR 82 AR 7 @ a8 TW St
T ¢ e e wie
Fnv,z) =23 + 3 4+ 428 — dx — 12y ~ 24z + 49 = 081
TR &0 7 20 T RO T e 0w B e 9, S en 5w, 2 i wer-fee
(8 T ad Wa=20b=3c=4u==2v=—6w=-12,%

g s wi ¥ o
wWAL - wEs 2
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X —2=0 o
Jy—-6=0
4z — 12 =10

@m—mﬁ@mt,ﬁﬁﬁ (1,2,3) 41 37 (1,2, 3) AT ST 3 3

froeht: ww, ¥ @ T wiEw-fEm (18) R R B sl | T@1 v @ o1 R g
TF-FE W T (% Yo Z0) B A (%, Yo Zo) WA H T F% Ve B 1 WG
i et B 5 A 1 @ R R Wi W 0 T o e 2, o
b'l'

f | =0

a
H=1h
1 g c

- o o

TEE A, W A % 0, @ @ Ieda e (unique solution) W< & 2 |
4 AT TP W g g )

E 6) @aRu fr fofafad wieasl & = € @ 98|

) 3CHTY + 327 + [0yz ~ 22x + 0xy + 4x — 2y + 424+ 1=0
@ Xty 2t - 2yz b 2x -2y — 22X+ 2y —22 -3 =0
M) Sk 6y —2z=0
E 10) v
1 x? + 14y + 822 — dyz — d2x — Buy +18x — 1By + 5 =0
1 TF FE AR Few
A o 3 T o SR R = R v @ T e =t

mm@wﬁumamaﬂ,zqqﬁmwﬂmm%mm%gﬁﬁﬁaﬁﬁa&
THEN S @ R W g & sna-gn A T b
Wi 6 : o S S o Wi 2, R R g A XYZ S ahy wieme
F(x,y.z)=ax2+byz+czz+2fyz+2gzx+2hxy+2ux+2vy'+2wz+d=0
® 1 7 o g ) el o 0 RO 9 xyz el B o X e Bt
x'y' 2’ W1 o e S W freww B v W @
Gy 2)=a'% + DY+ ozt F2ux 42 vy L 2wz +d =0

A, 3@ U TR ¥
yz. 2x 3 xy o ' T ¥4
WA 53N Wi 6 @ My N w e Fefafan viom T 8 2

NG | : AH ST S g F(x,y.2) = 0% fefim & wisa= 3 fres ffwis-a9
XYZATR 33 O %1 76 2 g A OF O W @i F3 @ 33 4 3% O i g
R @& T Fevig- wa w2, el e Peefafan ae 9w @ o 3

a:xfz_l_blyrz +cr22+df=0 e (19)
e d'# 0, W R FHRT R o' G M 2w T B v W e w9 R 2
by e = |

b= - aﬁ(cz_d_‘f.

WE oa=
e R

I
(19) = v = wee WeTeT S £

mmﬂ’nﬁ&ﬁn-ﬁa%ﬁ&uﬂﬁmua%@%hmammaﬁm
T A T B W W R

SEY, W W B = A



et 3 : REny B wliem P+ 2yz—4x+6y+2z = 0 " WiERRHT T Rk
R Prefi it =01 0 % § | iR qm famg 9 5% @O waiaRa e sk andl 3 43 g

fe T wet F Rep-37m @ T F wm

1 1 1 1 1 1
On_ —_—, T lv —_— T =, T T/

V2 V2 V2 VI vz V7
F TAF &9 i TEra S

W:ma=1b=0¢c=0,f{=1,g=0h=0,u=-2,v=3w=2
vEd 7 28N fF e W G 9 ¢ W ) e (B AT I RE W T
% (2.0,0) fig U owaw B @ 3 T

e fag @ (0,0,0) ¥ (2,0,0) W Erafid w0 W &

X2 + 2yz — 4 = 0 I BT R

7 o T ST 9T e g an F R 7333 o ¥
- _ Y 4
X -+

1 i B T ¥ R g e ¥ i 50w w e

Y e
3t YTZ+Z—I —x1-4=0

hsmh‘ yi422-2x"% = 8.

i & IF w9 R

IE N TF T & AT
E i1l) Frfafaa visesl & ae aiem s Fifg
F) X+ y+ - —-2y-22-1=0,
™ fog # 9 W wEmEE Tt

W) W 4+SyY +32 - 2yzt22x —2xy + 2x + Ry + 10z +20=10
e forg 9 ¥ T iaft FRE ol 79 9 R 59 TE R TR A o % T e
-1, 0, I; LLL; 1,=2,1 &1

TR iFast e frefa W A == ad e SO, gt el TEd A T SN -As
T T IootE S0 | 3Tel TS H EW (19) A WW TR @ ge

N R S o9 @ 8 IRy, I9W GEw e a6 & |

7.5 @XM

@ Tt ¥ T Frcfoflag addl o= @ R
1) @R =0 aren SooE FEm gt

ax’ + by’ + @ + 2fyz + 2gzx + 2hxy + 2ux + 2vy + 2wz + d = 0
T UiEad W el aa R
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2) o W wrEy : FwE-E W wRRT R s A R § el A R g R
R o 3 g W wEa B s ¥ s 3 el

x=x"+4a

y=y +b

z=2z + ¢
GREE GRS

3) sl | o - Fibeie W e ol g g 9 WEERT Ry R et @ e
ofEfta S R | s Wi frefiafes ook @ e o E

x y z
x' f ' m LN
y' L m; 2
z' i niy 3

s, oy, o, (= 1.2,3) 1 R = F

1) a8 F wAE W R F iR vieaw wEed @ w )

5) wh T e FviE @ ¢ e ¥ A Wi SRR W TS €
a’x" + b'y? + cz"” + d" = 07 S &1

iR a7 39 37 7.1 4 few e g g 6 S ) Qe g ST, s SR B T
W 5T R W T TR ST 0 A 3 9 ¥ I v R 2, o oM % B W

7.6 &M

ED®) @ 27 7 § ord 2@ s 1 0, 915 OZ skt and-vid 9 o ot o
Fota ¥F B TR x* + y2 = 22 tan’ o 21
S B e g R (- 1,1,0) T Eie %@ 2, @9 T oan o Aieis
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X,y, 2% { U R 5 F fu go wiwm ¥ s w3 w e
(x' =D+ (v + 1) = 22 1an® o W B 2
|) %Hﬁﬁm@éﬁgﬂu%ﬂﬁsﬁam%ﬁmﬁﬁh@(—;, 1.O)TE,
R 2N R wHR 0 g § o o v & ond-vhd @m0 2 (@ 2
FEE 6% UM 6.2 @ E,, Haw) |
E 2) sa % T
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%) fean gan i
K+y+22 —dx+ 6y — 22+ 5 =02
WG K x, y, z % O 9 Hawiig $8 T e
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