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Introduction to
Three Dimensional Geometry

goHIden 12.1

U 1. T fig 378 T o 21 38% y-Frduie @ o-Frdais s §2

& 5 fig & xom ™ A3wis (x 0,0) B &1 (TP x-3181 W yqen z &
fadwi® I B §) Ia: 39 yaun 2fRwe ol

0 2. & fig xz-aa & #) 360& 5 fr&0i= % TR & o9 =0 F€ g6 €2
T ol fig & xz-aa w® f439i® (x, 0, 2) 2, 79 gwa wfdwi® 0
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W 3. 39 A<V % A qary, frd Preafalea fig fea €
(lv 2: 3)| (4v _2v 3)v (49 -2v —5)v (4v2v —5)v (_ 4,21 -5)v
(-4,2,5),(-3,-1,6) 2,-4,-7)

e fig aTE ™
(1,2,3) |wem (W e g ) ) (0,74
(4.-2,3) |agd (y Pdei® Fomas ) XOY’Z
(4, -2, - 5) [3reH (y- T zFAIAF FOTHAS §) xoy’z’
(4.2,-5) {daq (Fdeis TS B) xovz’
(-4,2, - 5) |57 (x a2 Z-FAdvies =TS §) xoyz’
(-4,2,5) | (xFdeie FonrEs §) ) 40)74
(-3.-1,6) |geia (xaen y-FdwiE oD §) b 0)204
(2, - 4,-7) |ar<y (yaun zfAdaie o §) xov'z’

W 4. fiad @@= = i SR

(i) 2-7% 3R y-314 - G T T 9 T $, A G F ...
Fea &)

(i) Xy-aa % o g F Pbwi ... wTWHE

(iiiy FréaT® o ARG ......... iy 3 fafeg = §)

T () Xy-dd (i) (x ¥, 0 (i) A<D

HIAIde 12.2

e 1. FrafaRea fig-gt & = it gl 90 Fg
@ (2 3,53 (4,3,1) Gi) (-3, 7,2 A (2, 4,-1)
(i) (-1,3,- 9 3R (1, -3,4) (v) (2,-1,3) 3R (-2,1, 3)
A gl (1, 1. 2,) T (xy v, 2)) F FR A G
Vxy = x)% + (yp = )% + (2, - 2,)?
& () 7 RU T fRg AR 3,5)3RB(4.31)F

=2 y,=3 =5
X=4, ¥,=3 z,=1

. anfe g, AB=\J(x, = )2 + (¥, = % + (2 - )
= AB=J(4-27 + (3-3F + (1- 57
=4+ 0+ 16=420=245
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(ii) 5 fRw g g A(-3,7,2)TMB (2,4, -1). &
e, x==-3 Bn=7 z7=2
Xy =2, Yp=48, Z,=~1
INe g, AB= J(Xz - "1)2 + (Yo - NP+ (2 - Y
=JR-IP+@-7P +(-1-27

=Je+ 32 +(4-7P +(=1-2
- [5T879-VE
(i) T Ry TG RFA(-1,3- 4TANB (1, - 3 4) &
e g, AB= 1+ 12+ (-3-3 + (4+ 4

= [i¥ 365 64 =T04 =2V%
(v) w1 Ry g fig AR, - 1, 3)FA B(-2,1,3) 8l

o IME G, AB=(-2-2P7 + (1412 +(3-3 =42 +22+0
- fl674=40=2J5
WY 2. T e fig (<2, 3, 5), 0, 2, ) IR (7,0, - @ &

it fig A 8, C Wdtg Feardd, afk AB + BC= AC

A B c
&1 W Ry Y g A(-2,3,5):8,(12.35C(7,0,- 1) &l
AT BE A A, AB= (-2 -1 + (3-2)% + (5-3)°
-3+ (12 +@P =9+ 1+ 4=414
BaNCHE M A TN BC=(1-72 +@-07% + 3+ 1
= 3BT 4+ 16 =56 =24T4
TMAMRCE T A TN, AC={(-2-72+(B3-02+(5+ 1

= 97 + (37 + (67

=81+ 9+ 36 =/126=3/14

o< B, AB+ BC = AC
I fRy v fag W B
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"e= 3. Fr=fafaa = g sy
@ (0, 7,- 10), (1, 6, - 6) 3 (4, 9, - 6) TH ARG Frgst & ¥k §)
@) (0,7,10), (- 1, 6, 6) AR (- 4, 9, 6) T THM gt F v &)
(i) -1,2,2), 1, -2, 5),(4,- 7,8 3 (2, - 3, 4) T YR Sgq4 F Wi &)
0 fings Fafaarg & @ 9l T g &) ey IR A 2
s g A TR Rig A & g g g F0 d 2 5 el @
yensl @t T SR 2
U@ e 3 gea nge fig F33 & g g8 Rig &1 2 @ 6 fnge @t
for=gi 2 2l & il &1 A AR yon & il & TR Bl Bl
iR Iqds Rig w33 & g, & Rig @< aran 2 o6 g faaof ooy &
FafRaioTa &va
&1 () HH1A0,7,-10), B(1, 6 - 6)TAIC (4,9 - 6)Hqw & i &l 7,
o, AB= AT Bfigai s fa Al
=017 + 7 - 62 + (- 10+ 6}

= f1+1+16=418=32

e A, BC = Baen Cligai S fa 1
=J1- 42+ (6-97 + (- 6+ 6
=/9+9+0
=ViB=3/2

. AB=BC

Ia: B va warfgarg A &l
(i) AT A (0,7,10), B (- 1, 6, 6) T C(- 4, 9, 6) g & ¥ Rl

T, AB =0+ 17 + 7 - 6} + (10— 6)?
= AB=,[1+1+16=418
=32

BC = (- 1+ 4F + (6- 9 + (6 - 6)
BC= 8797 0=iB=35
CA=(-4-072+(@-7)+(6-10?
CA= 674516

=J36=6
34, AB? + BC? = (3v2)? + (3v2)? = 6% = CA?
. AMABC, BWR U& wH& 313 Rl

Lgu g
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(i) W1 A(-1,2,1),B(1, -2, 5),C(4, - 7, 8) T D2, - 3, 4) FiaR TgHYA & M |
D =C

A 8

g =[1r42-7 1+8) (3 59

™, ACTH P “( 2 2 2 ) (2'2'2)
y =1+2—2-35+4=§_—_5_g

8D A3 (2 \ 4\ Iz ) (2’2'2)

Tl el & wea-fig W B (Srifq A T & wafg i avd R

31: ABCD U@ FiaR 9q4a &l

e 4. W fagalt & woeaa w1 gHiEU 9@ Hig S fig (@, 2, 9) SR
3,2, - DA Fag )

Raad R g @reR P RUgL A fgA A TR QP R, Ten
faga & Ty R & fo A ey wdm R 9d €

AP = BP
T A AT B Ry v f&g Bl AFTA(x, y, 2) T v\ fIg @ S AT B9
A &l

PA = PB 3t

PAM AT §9 @l O =PTA BF g N O
= Jx-1Pry-2P+@z-9P=yix 3+ (y 2+t +8
= (x=12+(y-2P+(z- 37 p
=(x=3P+(y-2P+(z+ 1
= X+1-2x+yP +4-4y+ 2 +9-62
=X +9-6x+ P +4-4y+ 22 +1+22

= 4x-8z=0 = x-2z=0

NfE amaas ufqey Bl

e 5. fagsii p A 99 Q=g 1 Gt 9 Fifag oA figsi A4, 0,0)
3R B(- 4,0, 0) A el =1 Qe 1021
T ARG P(xy 28, da fR@ R PA+ PB=10

= VX =4 + (y= OF + (2= 0 + yJ(x+ 47 + (y- OF + (z= OF =10

A 8
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=

Jx=22+ 2+ Z=10-Jx+ a2 + 2+ 2

A AR T T W,
(X=4P+ P+ 2 =100+ (x+ 4P+ Y + 2-20f(x+ 42 + 2 + 2

X +16-8x=100+ x> + 16+ 8x—20J(x+ Wy + P

=
=  -Bx-8x-100=-20y(x+ 4 + Y + 2
= —16x-100=-20(x+ 42 + Y2 + 22
= 4x+25=5x+ 42 + ¥ + 2 EFi TR 47 TR W)
: 2 v A T W,
(4x+ 25 =25((x + 47 + ¥ + Z%)
= 16x2 + 625 + 200x=25[(x + 4F + ¥ + 2]
= 16x2 + 625+ 200x =25 + 16 + 8x + y? + 2]
= 162 + 625 + 200x = 25x2 + 400 + 200x + 25)° + 252°
= 9x2 +25y% + 2522 -225=0
e e iR R

HeIgen 12.3

e 1. figali (- 2, 3, 5) 3 (1, - 4, 6) F FrEM A 9 WWHEE F 3R

@) 2: 3% 3w
(i) 2 : 3% aTEmA: R wA T fig % fSaies T Fif)

T Ry T g A (-2, 3 5)aa1B(1, - 4, 6) 8l

() = g C ¥ @ U 2: 39 3fa: R Fwan R
i e |
A c B
(-2.3,5) (1,-4.6)
T IR 2:3
m=2Wn=3
Ca;ﬁg,m;:[(m' x2+nx‘}(m| ¥ +ny1)(mga+nz1)]

m+n m+n m+n

- C=[2x(+1)+3x(—2) 2x(-4)+3x3 2x6+3x5)
2+3) T e+dy | e+3) )
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(2-6 -8+9 12 +15)

(s™ 5 " 5 )

(21?1)

555

(ii)qmﬂgcmaﬁaqmaz 3% e Rafom wva @
3—»

Tl AU 2: 3%l
S m=2,n=3
C-a;ﬁégfm=[[’""2‘""|}(”’Y2'"Y1}[m22‘“21}]
m-n m-=n m-n
2 C_(2x(1)-3x(-2)'2x(—4)-3x3'2x6-3x5)
@-93 -3 -3
2+6 -8-912-15
((—1) =1 (-1)} i
e 2. R e R fig P3, 2, - 4), @ (6, 4,- 6) SR, 8, - 10 @ ¥ 7@
FAI T DR R @, PR e st 21
T AFIQ, PR AU K : 1% fawaa awen Bl

<4 K 3 1 >
P Q R
@3.2,-4) (5.4-6) (9.8,-10)

el fig Q, @1 PR 3 WG ol 8, 36: 39¢ fdurs B
MXy + X | My, + Ny, | [ M2, + N2y
m+n m+n m+n
Kx9+1x3 Kx8+1x2 K(-10)+ 1x (-4))

L K+1  K+1 K+1 )

9K+3 8K+2 —10K - 4)
K+1 K+1' K+1 )

wyg kAR Q=(54-6)

MfFs e A g a3 ),
9K+3_,8K+2_ ,-10K-4_
K+1 — K+1  K+1
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= 9K+ 3=5K+58K+2=4K+4,-10K-4=-6K-6
= K=2 = K=
2

3@: fIg Q ¥@1 PR ®Y 3w 1:2 4 iR Fwan B
weq 3. fagalt - 2, 4, 7) 3R (3, - 5, 8) T AT areh Ta@Ee, vz-aa g |
S 3 farvrer g 2, 38 I AR

yZ:aa § x-Fewie T A 81 ofa: i fig % e (0, y, 2) d

&1 v fgA(-2,47)7M8(3-58)8
A g P (0, y, 2) YZ-ad # AB@! Igura K : 18 fawaw o B, o9

12 e i |
A kK 1 B
2,47 (3,-5,8)
fag o xfrduie = et MY
m+n
KR iy (. PE xRS )
K+1
= 3K-2=0
= Kzg
3
= K:1=2:3

YZ-Od @GS B IUE 2 3.4 3ia: Al w=an R
e 4. TS G 1 wa a1 fREse fF fig A, - 3,4), B (-1, 2, )@
c(o,%,z)a’ta%n
B AFIC, @ ABT JTUR K : 1% R awan B

Ia C a1 xFAZwid =0
i 4Kx(—1)+1x(2)=0

K+1 5 K , 1 e
= -K+2=0 A c B
= K=2 (2.-3,4) 0.13.2) (-1.2,1)
= K:1=2:1
wcmxﬁ'q‘sﬁa?=%
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= Kx2+1x(-3)_1
K+1 3
= 2K-3_1
K+1 3
= 6K-9=K+1
= 5K =10
= K=2 = K:1=2:1
M C T zfdwis =2
- Kx1+1x4
K+1
= K+4=2K+2
= K=2
= K:1=2:1

9 USR C, X AB P JqUd 2:19 3fa:Rwfom w=an Rl 3@: fig A BT C
@wdT
e T, w9 R~ ATIH 3 K & 717 99 WY & $1d (3¢ oe 8 a7
A T8l gl & a9 §9 @E Wed & & I sia:Reifora 78 81
WA 5. P(4,2, - 6) 3R Q (10, - 16, 6) % firam areh T@@E PQ 1 wx franfra
FA a1t feigedl e g SR
ARG @1 ol ? fop fFf e A dn A ari A ol e
3 T8 fAsre 1: 27 2: 185 21
& A fdg R, Y@ PQ & wafRAWIRIG Fvar R aafq 98 Y@ 9 U 1:29
fawe ot @

L€ 1 $ 2 >
P h1 a
4.2, -6) (10,16, 6)
L R o[1x1042x4 1x(-16)+2x2 1x6+2x(-6))
N O I 1+2 ' 1+2 )
_(10+8 -16+4 6-12) _(18 12 §)= —4-2
C3 35 3 ) (333 842
T A1 g R, Y@ PQ S g9 2: 1 A FHfAARE o B,
[ 2 41 |
- R, Q
4,2,-6) (10,16, 6)
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(2x10+1x 4 2x(-16)+ 1x2 2x 6+ 1x(-6))
L 2+1 7 241 7 1+2 )
_(20+4 -32+2 12-6)

(37 3 7 3)

24 30 6

=(2£, 2 2) =3 -102

(3 . 3) @-102)

ra: afre f3g (6, - 4,-2) (8 - 10,2) &l

fafaer veeraett

WY 1. SHR 9q4s & & W A(3,-1,2), BO, 2, - 9 T C(-1,1,2) ¥ =
T D & i T Q)

T FHIR 9g4s & U1, foh TR S & faemd oF-gR &1 aufpafea

FRA &, TN F gRI 79 A T 1T Y g Bl
& A1 ABCD U |HIR ag4s ® 211 (o, B, v) g & fdwias € qen ol AC
T2 BD UH-TER A fig PR wRiesfid o
TR 9ge & et vegm & wnfRaim ax B
.. BD® Wea-fig & P9 = AC ¥ wea-fig & fadwis

D(c B, 7

= R2=

C(1.1.2)

A B
3-1.2) (1.2,-4)

(a+1B+2 y—-4)_(3-1-1+12+2)
(22 2 )2 2 " 2)

2 T2 T2 2'7'2
= (ﬂlﬁ,ﬂ:(wz)
2 ' 2

= oa+1=2, B+2=0 y-4=4
= a=1 B=—2, y=8
. fg D¥ Adwis(,-2,8) R
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U¥H 2. TF A ABCH ¥l & faduiss W A(0, 0, 6), B (0, 4, 0)TATC(6, 0, 0)
21 B 0 Tftgwsi # oA I IR
& witaie Y @ Brge & 1, 5 v @ aftee faoRa yon A
FERAITIG el &, F WA & N1 91d R Jha &l
&1 St A0, Q 6)B(0 4, 0)TNC (6, 0,0)F | AT ABC T Froet 21 =i fig
D, E 3 F Hm3ii BC, AC FI1 AB & #iql: Wea-fdg 1 a1 AD, BE @i CF fqw
A Mitaad g

A(006)
F E

(0.3,0) 2 (6.30)

~  fig0 ¥ frfaie - (248,420 229)-@2.0

fig € % frdaie =(222,220 9—‘2’—]=(at13)

= ﬁgF%f-’fézﬂm(-%Q.o‘z‘“.G;O]:(uz,a)

34, AD A At F91S = AT DS <=7 B/ A
AD = |J(0- 37 + (0-2F + (6-0Of

=0+4+36=449=7

R TR, BE = (0- 37 + (4— 0F + (0 - 3)?
=/0+16+9=J34
qun CF = (607 + (0-2)? + (0- 3

=36+4+9=149=7

WY 3. afk A PQR ¥ ¥5% Taifag & 3 W P(2a, 2, 6), Q(- 4, 3b, - 10) 3K
R(8, 14,20 %, M a, b3 7 7@ MR
= APQRW#$_(x,+x2+xa'y,+y2+y3'zl+zz+z3\

3 3 3
(;a-4+8 2+3b+14 6-10+20)

i (3 '~ 3 7 3 )

g ¥z & aafq Fsa & FAZ0i® (0, 0,08, 7@
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28—4+8=

0
3
= 2a+4=0 = a=-2
P (2a,2,6)
an 2+ :3b+14=0
3
- 3+16=0
= b=-18
3
6-10+2c Q R
g T:O (-4,3b,-10) (8.14.2¢c)
- 2-4=0
= c=2

a=-zb=?,c=2
W 4. .31 T3 fiig & Frdurss T e Rl fiig P3, - 2, 5) A 38 5v2
R
T A1 - 38 W B8 fag A0, y, 0)R!
Rt PRNIATHA PA=5/2

= JB-02+(-2-y2+(5-0 =52

T gl o T IR W,

B-0%+(-2-y?+(5-07%=50
= 9+ 4+ ¥’ +4y+25=50
= y?+ 4y+38-50=0
= Y +4y-12=0
orEs R gR1 ' 71 W,

y2 +6y-2y-12=0

= Hy+6)-2(y+6)=0
= (y+6)(y-2)=0
= y=-62

¥a: fag (0, ~ 6.0)31(0,2, 0) ye1 W &I

HEA 5. P(2 - 3, 4) 3R Q(8, 0,10) T e 1ol Tarads W g @& fig R

1 x-fiTi® 4 ¥1 fiig R frdai I Al
B a7 g R (x, y, 2)3@rES PQ &Y I K : 19 Rwgw a=ar )
4. K 4. 1 B
P R Q

(2,-3,4) 4..2) (8,0,10)
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= ‘Kx8+1x2_‘ Ry

K+1
= 8K+2 _,
K+1
= 8K+2=4K+ 4
= 8K-4K=4-2
= 4K=2 = K:1=1:2

ara: fIg R, XErEe PQ 9 3rgura 1: 2% sia: R aean Rl

meWyﬁéwm(MJ(§)

qon 2Py < [1X10+2x 4)_(10+8)_18_,
WRSTERR N 343

aa: fig R P (4,-2,6) &
WY 6. Tk A wen BRI F P30 (3, 4, 5) TN (- 1, 3, - NHAW: &, TR PH

a=adl it Wil F T USRS I )
(PA)?+ (PB)?=K? &l K T& =R ¢l
& A fig P& A (x, v, 2)
R, (PA? + (PB? =K?
= (x=3P+(y-42+(z-5P+(x+ 12 +(y-3° +(z+72 =K?
= X +9-6x+y? +16-8y+ 22 +25-10z
+X +1+42x+ P +9-6y+ 2 + 49+ 14z2=K?
= 2x2 +2y2 +222 - 4x - 14y + 42+ 109 - K2 =0
= 208 + 2 + 22)- 4x—14y+ 42+ 109-K2 =0
e anfre wdievo B
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