12082CH11

fsrfatﬁ'quﬁﬁ%r

(Three Dimensional Geometry)

«*The moving power of mathematical invention is not
reasoning but imagination. - ADEMORGAN +»

11.1 ST (Introduction)

el X1, dveifteh sarfafa 1 e i gag fg-fada
3R fr-foefar fawai o wftera & g9+ @ 1 shact S
fafy qe difira @ 21 38 7w o fusd s o e
il Y got HehouAretl &1 T foran 21 o1 B9 Tfgel
o drsor 1 -t sanfafa o s9am i) &-fada
Sfafa 39 U 1 SR § fR 7 T6eh St w6
T e T geiaol (GEA) W A B

9 oA H B q fagetl &1 e Sl @
e o fKp-orum 1 ereggd win @i fafe=
feerfemil o siafer & Y@neti 3R aail o TN, < T

T qoll 9 TH W@ AR TFH qd & = H HO, q

foaeta {@rstl o o9 <Aaq 30 9 T dd i T fog

9 g o fawa o off fomr fowel 631 SR aRondt o 9 Leonhard Euler
srfererTeT IftomEl =) wikel & ®9 § U wd o) a9ty 89 (1707-1783)

TR HIAT & § off STAR 4 S he § fefd 1 oy sfid ok faveromes
Fe=IoT Tqd ST Heh

11.2 Y@ & faep-shrams iR faeg-31uTa (Direction Cosines and Direction
Ratios of a Line)

e 10 W, TR0 ity o go1 fog 9 TR arelt wfeer W@ L gh x, y R z-ared
o T HH o, B 3R y ST T HI07 {Keh-h10T heeld & a0 37 HI0N 1 ki o
cosa., cosf aﬁ'{cosyi'@ L o fe@-sEEa (direction cosines or dc's )Sgardt F

*  For various activities in three dimensional geometry, one may refer to the Book
“A Hand Book for designing Mathematics Laboratory in Schools”, NCERT, 2005
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If% ga L1 faun fauda o <4 € @t fKep-h101, 379+ Toeht ° 37eifq n-au, - 3R
Ty 9% S 21 T YR, K- & fug o%d W €l

Z
A
Ay L
" P :
= e e '
2 :
r 1
Y :
B s
“o g Y
X
X
TRt 11.1

e TSI, Sfafier o < 7€ Y Wi ) fawia faeneti o oer @ehd ® iR gHie sEen
feer-aET & < 99e | safae fale § = @ & fau fKe-wiaed & afgda
g o fou, 39 9@ W@ ®i T 9 @1 oA =ifeu) 31 Afgdd fSeh-hraea &l
l,mﬁ?naﬁmﬁﬁgmﬁlﬁ%l
et stafter & < ¢ Y@ Ak gt fag @ 7 oRet @ @ gHeR fKep-hiamEA w1 T
#3 o fou, 50 ue fog 9 9 7 @ o A U @ diwd ) o got fag 9 g
T % e W@ o Rep-gua I Hd € i S GHIR W@net o Kep- el &
e A () B T

T W@ o fSp-hiaEd o SN §enst i W@ o fe-3Tgu (direction
ratios or dr's) ed &1 9% Tk @1 o &eb-hE [, m, n'd b-31I a, b, c & &
WWXE R fFanzM,b=km3‘ﬁ'{ c=Mn

D o eh-3urdl %1 feep-gen o wed 2|
M AT Tk 3@ ok f&eh-qu a, b, ¢ 3R @1 # Rep-HEEA [, m, n 21 qE
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ZgfaT l=ak,m= bk, n = ck .. (1)
EIG| P+m*+n*=1
zafa k(@ + b+ ) =1
1
R k=%

\/az +b*+c?

afd: (1) 9, W@l &1 ﬁ%—aﬁ'ﬂﬁ? (d.c’s)

a b c

I=

+ ,m=1 =t
\/az+bz+c2 " \/az+bz+c2 " «/a2+b2+c2

fordt Y@ & fau afx Y@ & Kep-3rue ®AN: a, b, ¢ €, A ka, kb, ke; k= 0 5t
fep- STl o1 U e ¢ SHfA U Y % -t % < W oft we 2
ard: fordt Uk W@ & fSp-3rudl & e 9uE B R

11.2.1 @7 &t fGa-wiarET & @ae (Relation between the direction cosines
of a line)

A AT foh Tk W@ RS 1 f&eh-H=A £, m, n 1 g z

fag o € 7 T@ & THR T @ it #iR 36 W s
g P(x, y, ) i@l P® x-318 W &9 PA Tif¥Q
(3TeRfd 11.2)1

OA «x
afg OP=r. cosa=o == TS99 x=[r < B 2
r
3 TR y=mr3ﬁ'{z=nr.
zafey X4+y +2=rr(>+m*+ n?
EIG| X+yr+ 2=
31d: P+m*+n*=1

11.2.2 & ﬁ@'&ﬁ &I e areit I@T &t 7%’35—33’973? (Direction cosines of a line
passing through two points)
Fifer 7 fau fogett & g S ol @ g i €1 aiae 1 e T faget
P(x,, ¥, 2,) 3R Q(x, ¥, 2,) ¥ TS ATt @1 &1 feep-FremeT &1 77 9hR & 9
FX TH § (MF 113 (a)l

TH Sifee foR @1 PQ & feer-hiarea I,m,n& 3T x, y 3 z-37&1 & H 0T
HOI: o, P, y A
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M ST P 3R Q @ & Eifay st XY-aa1 &1 Raen S W faerd €1 P wsh
= ofd ST i QS 1 N W fHerar 21 e/ wHehivl 319« PNQ #, ZPQN =y
(3ATRIA 11.3 (b)) 3HfAT

zZ z
Q
PN MQ
P N
Y Y
I) o
s
X (a) X (b)
3TTeRTd 11.3
_NQ_35-g
cosy = PQ PQ
Tl TR cosaL = XZP_Qxl AR coSB=y2P—;2yl

amd: fogall P(x, y,, 2,) T Q(x,, y,, 2,) I Sied a1t @rEe PQ fF feb-whiam

=X =W L74 ¥
PQ ~ PQ ~ PQ

&

S|l PQ = \/(xz—x1)2+(y2—y1)2+(22—zl)2

femuit faget P(x,y,, z,) 9 Q(x,, y,, 2,) l SEH ol T@rEs = feeh-argum
THR ¥ faw s g 2

Y= Xp Y= Yp 5= 2 a =Xy V1=V 37 %,

IETE0T 1 AR T @I x, y A 2-37&71 ST AT TI9M o | HA: 90°, 60° T2 30°
HT HIOT AR 7 A fEh-HIEE A i)
1

&l AM ST T *1 fKp-+aEd [, m, n 2| 1= cos 90° =0, m = cos 60° = -,
V3

n=cos 30°= —
2
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SETET0T2 A T @1 o fKp-31ud 2, -1, -2 ® o 3Uh! fEeb-hIGmE 1 Hiferg)
Tl T fete €

2 -1 —2
2+ (=12 (=27 N \/22+(—1)2+(—2)2
2 -1 =2
I 333

SarETor 3 q fage (- 2,4,-5) 3R (1,2, 3) F fHam arelt @ #t fKh-HaE 7
iUl

T B WM ? R D fEgE Pr, v, z) IRQ,, v, 7,) F AN Al @
ECEEaRIER|

X =X yz_)ﬁ’ 3%

PQ = PQ PQ
¥, vl PQ = \/(x2 —x)7+ (=) +(z, —21)2
Tl P &I Q HHY: (= 2,4, —5) 3R (1,2, 3) Bl
zHfe PQ = \J(1-(-2)* +(2-47 + (3~ (-5)* = 77
Tafere < Fagell F frem e Yar # fpwEe
3 2 8
e ANGE]

IEETUT4 x, y 3R z-37efl 1 Keb-hiamEd 7@ Hifsu)

T -3 HHI: x, y S 238 & WY 0°, 90° X 90° % HIVN TG 21 THAY 13
%1 f&eh-shIEET cos 0°, cos 90°, cos 90° &1&ifq 1,0,0 B

Tl YN y-3187 3R z-31e1 w1 fep-shiaET ®A9: 0, 1,0 31R 0,0, 1§
SETET0T 5 q9IiE R fag A (2,3,-4), B (1,-2,3) 3R C (3,8, - 11) @@ 2l

T AR Bl faam ot @ o fiep- st
1-2,-2-3,3+4 3@ - 1,-5,7 2l

B 3R C &I foei areft ¥ o faeh-o1qum 3 -1, 8 + 2, — 11 — 3, 37fq, 2, 10, — 14 €1

o7 ® o AB 3R BC o f&ep-31qid WAt 1 o1d: AB iR BC 9Wi €| W
AB 3R BC 3Hi ® B 3wafT3 21 em: A, B, 3iR C @@ fog &
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et 11.1]
1. 9 Tk W@ x, y 3R z-3181 o T HAA: 90°, 135°, 45° o 101 a1 € ol SHhT
feep-eh1HEA F1a Fifsal
Tk W@l 1 i T ity St Fwmied & @rer GHE i S 2
If% TF W@ & K- —18, 12, - 4, 389! fKep-har= 1 €7
Tomen fom fag (2,3,4), (- 1,-2, 1), (5,8, 7) W@ &
T s &1 qenetl &1 Re-sEed 9@ &ivie Ik Bye o oY fog
(3,5,-4), (- 1,1,2) (-5, 5,-2) €l
11.3 37afver W I@T T GHIRIUT (Equation of a Line in Space)

Fel X1 ¥ fg-forfia qa1 o @neti 1 1e9e 3 o U9 39 gH ke § Tah @
o iR q I THIHION Bl F1d H4|

T 1 g | e 2, 9t
() =e & fag @ & ¢ fKon 9@ g ol 7, 4@
(i) @& 3 faw U fagsti ¥ gt S 2

11.3.1 € 7T faig A & ST+ et 797 19U T QiGer b o GHIAT I@T T THIEHT

(Equation of a line through a given point A and parallel to a given vector b )

wn A W N

guahifores fdenar fm o qat fag O & dmy Z b
W ST R g AT GRE G §1 T S /’P/,
fog AT S arelt qen fRu U afewr 5 o 99w A

W (R AF e R W fed el wss g < |
P fearfq wfge 7 & (emepfa 11.4)1

=y

>Y

a9 AP GfEel b o Hui € erefq AP=Ab , STEl Y

AT arEdfas §@ X s
g AP = OP — OA

aerq Ab=F—a

foretea: g A SF Y& A o fau I8 SEieol @ o foedt fag P&l fearfa um
LT 21 3 @1 H1 WY THHT B

F=da+MAb (D
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Frarot A § = af +b)+ ok & 9 Y@ F Rep- S a, b, ¢ ¥ oA forei: 4w @

o Taeb-3FUId a, b, B A1 b = af +b] + ck @1 o FEIR €M1 F& b i | |5 GHen S|

|G WU W AT ®Y A= HET (Derivation of Cartesian Form from Vector
Form)

T ol R R g A S FREE (v, 2) § o @ w1 R
a,b,c%WFﬁﬁEWﬁEPaﬁﬁiﬂW@,y,z)%lﬂa

A

?=xf+y}+zl€;&=xlf+y1j+zlk
R I;=af+bj+cl€

T OH 1 (1) H fereenfud w3k i, j 3 &, TOTRT K1 o HE W EH
 fm

x=x+Aa; y=y, +Ab; z=z+Ac .. (2
I @ o YrEd GH 21 (2) 9 e A H fadtd s W, 89 U o
YThH YT 274G . Q)
a b c
T8 Y@ F FAT GHIHT 2

feoquit afE Y@ i f&eh-FIEET [, m, n €, A @ & T

X~ X Y=—hn _ 7% #
[ m n

3ETeT0T 6 83 (5,2, —4) | S arclt qen 9fE® 37 + 2] - 84 o THIR W@ w1 ALy
eIl ST FHIHION i 1A SIS

T B9 9 7, T
G=5i+2]-4keR b=3{+27-8k
Tfery, Y@ %1 afker gHiw 2
F=5i+27—4k+A(3i+427-8k) [(1) ¥
<fer Y@ R feor foret 155 P(x, v, 7) 1 fearfa @fswr 7 2, s@feg
xi+yj+zk =51+2]-4k+N(3i+2]-8k)

= (5+30)i+(2+20) j+(—4—-80)k
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484 wfora

Ao faeliod @ W eq U T
x=5 y-2 z+4
37 2 -8
Y o GHiH F FHEE w9 2

11.3.2 g fow @ l%@a-ﬁ @ S aret 3T T GHIET (Equation of a line passing

through two given points)
A AT U T W feerd J gt A,y z) SRB(x,, v, 2,), 3 Fefa wfew swme
G S p & (3Mepa 11.5)1

qH S 7 ww W fag p o fefq z )
ofeer 31 @@ P Y@ W T AR R Few Ak 1 X o 2
N . 2
AP=F—d @ AB=bh—a T ufEw 3 s N
P Y1 W e & af #iR e AR A
F—d=A(b—-a) 7 ’
ol F=da+i(b-d), Le R ..(1) 0 7Y
S Y@ 1 G g @
& = SN X TRt 11.5
Y Ud © T

F:xf+yj'+zl€,Zz=x1f+y1j'+zll€,G‘ﬁ'{I;:xzf+y2j+zzl€
=AM 1 (1) § ieenfyd % W 'Y Ud € f6
x;+y}+zl;=x1;+yl}+zll;+7»[(x2—xl);+(y2—yl)}+(zz—zl)l;]
i, 7, k o TOTeRl 1 go W W BH U € T
x=x+A0,-x)y=y,+AQ,-y)z=2+A(z,-2)
A 1 Tl & W gq 9 ® f%
X=X _ Y= _27%
XX ™ LT
S Y@l o FHELl 1 HE w9 2
aTetur 7 fogat (1,0, 2) 3R (3,4, 6) ¥ B S el Tl 1 Wiyl FHiehor
it

T HA oifST @ 3R b fagati A= 1,0,2) 3R B(3, 4, 6) % feefa @few €
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GE

a=—1i+2k
R b=3i+4}+6k
ey b—a=4i+4]+4k

T ffe for Y W frera foredt @i fag P fefa aftw 7 @1 o e
afser g
F=— i +2k+A 41+ 4]+4k)
x+3 y-5 z+6
TETETOT 8 Tk 1@ 1 H1drd THIHT0T SRR 2
B
ol ST T GHI0 &1 7 E ®9

X=X _Y=h_27%

| 39 @1 T T THIHT

a b c

Y qE FH WeA T8 F x,=-3,y,=57=-6a=2,b=4,c=2
TH YR eI @ g (- 3, 5, — 6) W Bl Sl B el WiEW 2744 j+2k &

THIR &1 7 wite fom Yan W frea Tl fag ot fearfa wfgw 7 @ @ Y@ & @fw
ST T R

F=(=31+5]—-6k)+\ (20 +4]+2k)
3R TS T
11.4 = @31 o T IO (Angle between two lines)
A A fo L sRL, qa fag 9 Tord aeft & Yand © fes faep-srgama e
a, b, c 3Ra,b,c, 8 T[: A7 AGEF L R TF fag paen L, R @& &g Q 2
aepta 11.6 ¥ 5T ¢ |9 OP 3R 0Q W fomR &ifsw) /M =fifse fF OP 3R 0Q
o F= =T I O 7| 379 TR IS F W@ OP SR 0Q % Hewh FH: a, b,
clﬁaz,bz,czglwmﬁﬁﬁt‘ﬂwe 7

/
a,a, +bb, +cc,

2,12, 2 [ 2.2, 2
\/al +b +¢ \/a2 +b; +c;

T[: sin 0% &9 H, @A o = HT B0 Q. L,

sin@=1/1— cos’ ¢ ¥ WH 7 0 % oy

(aqya, +bb, +cc, )2 7
X

= [1-
\/ (a12+b12+c12)(a§+b22+c§) STFTT 11.6

cosO = FRURCESS %I
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\/(al2 +b12 +clz)(a§ +l)22 +c§)—(ala2 +bb, +c1c2)2
Jla? +b2+) (a2 +b2 +c3)

\/(a1 b, —a, b1)2 + (b ¢, — by )2 +(c,a, — ¢, )2
- 2 2 2 2 2 2 - ()
\/ (a; + b + ¢ \/a2 + by +c;

e foouit | 59 ferft & 5@ Yed Lo eiRL qa fog @ & R € @ ew
L, 3RL, % 99, 9 g ¥ [oRA areft @nd s L, 9L, o §1 Afg e
L, 3R L, f&oh-3Tqamai o o faep-shiares & T &1 S L, % I £, m,, n, 3R
L, fC L, m, n, @ (1) 3R (2) Frfafea e @

cos @ =1l I, + mm, + nn) (FifeR F+ml+ni=1=C+mi+n?) ..(3)

AR sin®= \J(lmy—Lmy) —Ommy =y n )+ L=,y 1) . (4)
ﬁEE—CﬂTITﬁ a, bl, ¢, 3R a, bz, c, qreAm i’@TQV

(i) waed g, Ak 0= 90°, 37eiq (1) ¥ aa, +bpb,+cc,=0
h_a

(i) TR 2, A 0 =0, FAfq (2) a;‘—ub
2

2

319 B9 | @ISt % 91 1 I 90 HO e T KU T B Ak 39 e
Fo=d +Ab FRF = d, +ub, & o= =T HI0T 9 7

%)

b -b>
ad cosO = |=—=7
51| [B-
wff w9 § A e, 0 Lo 227G (D)
a, b, a
s L Ao A A e
b, - (2)

)
% o9 H HOT ST W@ (1) T (2) F KH-TI FAN: a, b, ¢, TeM

a, b,, 02% ad
a,a, +bb, +c,c,

2,12, 2 [ 2 .42, 2
\/al +b +cj \/a2 +b; +c;

cos O =
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sarEor 9 f MU Er-g
=342 —4k+Ni+2]+2k)
3R F=51-27+n@i+2]+6k)
% T HIU TG BT
T OAA AT p o= +2 42k 3R b, = 37 +2]+6k
3 Tansti & T w9 ¥, Tafe

b-b, | |(+2]+2k)-(Bi+2]+6k)
cos 0= |==7|=
15| |5 Ji+4+49+4+36
3+4+12] 19
3x7 21
et (2]
: = COS 21

SETE0T 10 @1-g:

x+3  y-1 z+3

3 5 4

+1  y-4 z-5
i SR e

1 1 2

% LT HIU Jd HIfST

T Teell 1@ o -3 3, 5, 4 3R 394 Y@ o K- 1, 1, 2 ®1 AfE 3ok
o= 1 HIU O qd

3.1+5.1+4.2
V3452 + 2 12 12+ 22

16 16 83
V506 5246 15

cos O =

3d: 3T I cosl[glfJ 2

11.5 &t @3l o HeA <gAau &30 (Shortest Distance between two lines)
Rt o afg 3 T e giawss wd T df SR S i =Han g g @1 SR
it # = < Tt G 7 @ Sk s i e T, Sk st oeeq gl @l
Ul T @ o TF fag @ qHd W@ W giEn T A4l
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o Sfafied fafer §, Te «ff T Z
Bl B S A dl wfaesel iR A g wHidw
Bl 21 arad ® qHt t@nef o g
FEAAT Bid § 3 5 formaeia @ G F

S
7

(skew lines) ed T SEEWEA &Y ‘\D E

aepfa 117 ¥ x, y IR z-3181 & SRy [~

FAL: 1,3, 2 THE o STHR a1 FW T o C >Y
o & 2 A B

Y@ GE od & foal & o & ek ST 117
W@ DB, A% 3% W Bd oh ®H d
ToRd! g€ <R o faskvl o e €1 9 et fawrdea 2 e F wia 96 T iR
FHoft foerdt off & €
T w@ret ok e gAY T W TN A T U e T S T e W fed
T fog &1 g0 W@ R feoa o/ fog &l oM o 9 31 @i s9e! darE —Aad ol
=J7an g t@rEe S fouHaeia @l W) dd sl
11.5.1 g fawmacita I@rei & sier &t g¥t (Distance between two skew lines)
319 &9 @18t & o= &1 =ad g4 fefafea faftu 9

@ HW F| A A /SR [ famacia e @ T Q
5ok TefteRtor (emmeRfa 11.8) Freforfaa €: L
Fo=d +\b (D) o
#R F=a+ub, @) —4 b I,

T | fag S forent feafa wfewr g, ofR R #E STFRT 11.8

fog T fowet feafa wfew g, €, <ifsw) 7@ =ma9 g8

afger &1 afemr, ST 1 =JAaq 30 &1 fen o ya &1 o9 & ¥6E 3 (TR
10.6.2)1

afE [ 3R [, 3 o= 1 AaE g0 Wi pQ € @ T8 A b, R, WA el pQ
=1 foen # 3@ |fcw 4 39 goR BN fR

!

X
S

.. (3)

Y
I
}

}

X
W
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GE| PQ =d
el d, =[AqH g |iEw 1 qREm 81 °E AT g7 SR PQ o S 1 HIW 0¥, 7

PQ = ST Icos 0l
‘ PQ-ST
R cos 0= BQ IIST|

d -G, - d)

(@Fif® ST = &, - a,)

d ST
b X b,)-(G, —a
_ |6 x5) (G - a) ((3) o M)
ST |5y x|
AT ST =Aad 0
d = PQ = ST Icos 6l
- PR RCRTANCETNN
| b X b,l
Earieikov) (Cartesian Form)
e
l.x_xl_y_yl _:7T %
Yoq b G
s pLXTH Yo im g
? a b, )
o ot 1 =FaH U e
=% =0 277
a, b G
a, b, )

\/(blc2 —bye,) +(c,a, —c,a,)" +(ab, — a,b,)*
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11.5.2 @RI ¥@T3N & ater bt §'ﬁ (Distance between parallel lines)
7% Y@t/ Ak [, 9@ § a9 gHaed g €1 A & T e e

F=d +Ab (D)
S F=d, +pnb )
g, wet | mfag s @ feafa wfew g ok R fag T o (@) 1
=1 fefa @fewr 6, (3mafd 11.9) = ’
FfeE [, SR [, FEaea €1 Ak g TH [ W

T T T HT UK P B qE @S [ 3R [, o A w o ip I
= = ITP| S (a7)
M St fF wfewl ST IR b o o= %1 %107 01 T4, I 119

b x ST = (15 11STlsin 0)7 (3
STl Y@met [ 3R L% 79 W e TR |iew 4 2
g ST = @ - G

TgferT (3) ¥ &n U € fR
b x(d, —a,) = |bIPT i (Fifw PT = ST sin 0)

P lbx(d, —a@)l = |p|PT-1 (aslial=1)
TafeTT. 91 @il o o <Aad g4
= 1PTI=| 22X @) s,
b |
SETETUT 11 T@sh [, iR 1,5 o= #1 =gAan g 9w e afke g ¢
F=i+]j+AQi-j+k) (D
R F=20+j—k+pnBi-5]+2k) ()

¥
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FHIeTT az_alzf_lg
R by xby= (20 —j+k)x(3i-5]+2k)
]k
=2 -1 1| =3i-j-7k
3 -5 2
ERICEDR b, X byl = \J9+1+49 = /59
zHfee & T YEed % o= wt =Ean i
| (b xby(a,—a)| _13-0+71_ 10
- b xby || V59 V59

sateor 12 frafafed & et [ R 1)
F=i+2]—-4k+A(2i43j+6k)
R F=30+3]-5k+n(20+3]+6k)a o= =Fa gt 7 Fifer
T <A T W 21 (7)) B W © T
G =1 +2]-4k, a, =37 +3)-5F &R b = 20 +3]+6k
Tafery e % %

i ] k

| bx@-ay| | |23 6

- b 21 -l

J4+9+36
C1-97+14j-4k1_~/293 /293 5

- J49 Jao o 7

[uomeet 11.2]

12 3 -4 4 12 3 3 -4 12
IR B 1 5 330 130 13013
@t R e €l
2. suizn fm fgati (1, - 1,2), (3, 4, - 2) @ e 9H arelt @ faget (0, 3, 2) @ik
(3,5,6) " S @l {1 W od T
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10.

11.

12.

Tfora

. TuriEu o faget (4,7, 8), (2, 3, 4) § B 9H arett @, fagat (- 1,-2, 1),

(1,2,5) ¥ S arelt Y@ & gHid 2

. T9g (1,2,3) 9 oA et T o qHienor 9 i St |fkwi3 i 42 -2k

T B

. fog ot feufa wfew 27— + 4k W@ F Afew [ +2 -k = fen § 9W

el @1 1 el IR wda w9 § g 9 sif)

. IE W@ w1 HAE GHE A6 I S fEg (- 2,4, - 5)F S ® 3R

X3 _yod_ 2H8 & g 3
3 5 6

. @%@TWWWX_S:y+4:Z;6%|WWwWW

3 7
HifeTg|
ot forg 3R (5,-2,3) W 9 arell Y@ 1 @fser daen sdta w6 § et 7@

HifeTg|

. faget (3,-2,-5), 3R (3,-2,6) ¥ TeRA areit @1 1 GEw g9 wE w6

T gl i A1G SISl
forforad Yar-gmi % o F1 B § i

() F=2i-5]+k+V3i+2]+6k) 3R

’7

k+u(z+21+2k)

~

37+ =2k +0( - j-2k) ¥R

Ti—
1

@) 7

F=2f-]-56k+n(3i-57-4k)

frfafed W@r-grdi o o9 1 S0 F1d ST

x—2_y—1_z+33ﬁ1x+2_y—4_z—5
2 5 -3 -1 8 4

@)
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13. Tt & e X;S=L52:% eﬁﬁ;ﬁ:%:

14, @AW F=(T+2j+k) + M@ —J+k) R 7=2i - j—k+pnQi+j+26)
o= i AqH g0 1 it

. x+1 +1 z+1 -3 -5 =17
15. s x7 :y_6:21 afﬁixl :y_2 :Z1 % o= 1 = T A

it
16. Y@, for qfke g frefafad €, & = %1 =ad 58 9@ it

F=(+2743k) + M@ =3j+2k) 3R F=4i45]+6k+n (i +3]+k)
17. Y@, fet ok gt fefafeaa 8, o e &1 = 9 s
F=(=-0)i+(-2)j+B=20k I F=(s+D)i+@2s—1)j-2s+Dk

11.6 9HdT (Plane)
T THAA 1 e ®9 W 1 R S gekar © 9t Frefafad § 9 E s vd 91 a8
(i) THA 1 tfiers IR go1 fag 9 Tadet &1 < 9 €, ereiiq eifieie ®9 o g9da
T THRT
(i) =€ T fog O ToRar & R G W fawn ok weed 2
(i) =& &y U dF e fagei @ TR 2
e B THAC o WA ST Hid GO I W Hl|

11.6.1 3T9eTd ® H GHACT HT THIHIUT (Equation of a Plane in normal form)
T gudd W faER wifee et 9ot fag @ ofeed g d (d#0) ® (SR 11.10)1
gfg ON gt fsg ¥ dcf W o« & e ON &
e A Wk Ao fEw ® q6 ON =d A
21 A ST foF wael W e fog PR gafer,

>IN

‘ P(x,
NP . ON ™ @d 2| N
r
3@ NP-ON =0 (D d N
>Y
e difsw P et feafa wfew 7 © @ o
NP= 7 - d it (FifH ON+NP=0OP) X TR 11,10
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TG YR (1) &1 ®9 F=fafad &
(F—dn)-dn =0

q (F=dn)-n =0(d#0)
el Fon—dn-n=0
Mg Fon=d @ fE n-n=1)

N

o)
I8 WA HT G GHIH B
HAT B (Cartesian Form)
Ao 1 Wiy TR & ST 5 9HAe o SAfWeie SRS §ieel g1’ ifST Hae
WaﬁéfﬁgP(x,y,z)%l GE)

613=F:xf+y}+zl€
M Y 7 1 Reb-HIEE [, m, n 81 &

A=li+mj+nk

Fon ook O (2) § gfaeenfud i WOEW UM T,
(xf+yj+zl€)-(lf+m}'+nl€)=d
97 Ix+my +nz=d .. 3

N

I8 TUA 1 AT FGHH B

TR (3) TR F E B AR Fo@i b j+ch)=dTH
HHASA 1 TR FHEROT € @ ax + by + cz = d THAA 1 HIA1T GHEHOT € Sl
a, b 3R ¢ GHIA o Al & faep-oque €

6
SETET0T 13 SH THad 1 HiEy GHie0r T Hifse s g fag o Eaﬁg‘ﬁm%
SR @ fog o s sifreta |1 27 - 3 4 4 (7
T WM AT i=27-3j+4k BT

i 20-3]+4k _20-3]+4k

il J4+9+16 J29

n=
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AT T Rl ST THIHIOT

. =3, 6
(r 75T j Nemhd
TETETUT 14 THAA 7+ (671 —3 j—2k)+1 =0 R g {93 ¥ = 7T &9 gt Al i
feeh—=hIarE =M =hifor)
T UUAA o TG GHII i 38 YehR oA {ehAT S Tehall ©:
F(—6i+3]42k) =1 (D)

CE] I—67 +3j+2kl=36+9+4 =17
TOfeT (1) o <1 98 &1 7 9 97 % W EH 9d 7 6

4(6 3. 2Aj 1
rl—-—1+=j+=k
7 7 7 7

S foh THAe &1 THHW 7L 4= d F ®9 R R
w@w%%ﬁ:—gf+%j+iéwé€mw§m%6ﬁq§rﬁg
§ e 21 36 WER 5 H fem-wmma 0 3 2 #
777717
SETEY0T 15 §AAA 2x— 3y +4z-6=0 o foag ¥ g 9@ HifaQ
Tl it qe1 o AWl o feeh-31umd 2, -3, 4 € THfAT sqeh! fEep-shieme ¢:
2 -3 4 3 4

V23244 2237 48 P3P+ 4 ‘mﬁﬁJ_J_J_

3AfATT, FHIRTOT 2x — 3y + 47— 6 = 0 AU 2x — 3y + 4z =6l /29 ¥ AT FHH
W TH W H &

2 i 6
B TS
ﬁ'{?il'zflx+my+nz—d,aﬁmﬁ%ﬁﬁ%ﬁgﬁwﬁ@d%lm

a1 g foag o g0 %%I
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IETEOT 16 A fag ¥ ¥Had 2x -3y +42-6=0
T S MU &d o 915 o {e3Me A i)
T M Wi g fog & HHad 98 Sle T A9 6
g P FRRIE (x,y,z) T (3TFR 11.11)1

e @1 OP = feeoh-3rqumd x, y,, z, B
Wﬁwwaﬁafwé?mﬁmﬁmm

o s e 3TTeRTd 11,11
2 3 46
V29U V297 V29 T V29
. 2 3 4
&l OP o fep-2rguma @,@,@%
Hifh T @1 o XA iR fKep-1ur GAMA eid €1 37d:
xl oo g
="3 "4
\/_ V29 29

Enﬁﬁw&ﬁwﬁwﬁwﬁamﬁmmuﬁ%ﬁk:%
29" 29 " 29

A qm fig ¥ Toad F g 4@ o T % afvda w5
feeb-hIGEA [, m, n & & @9 *1 9K (Id, md, nd) Bl B

11.6.2 T feU Q9T o ercra aor fouw foig @

Tq: o o I & ek (2_—18%)%

ZlahY ST aTet WHAe &1 THIEIUT (Equation of a zZ

plane perpendicular to a given vector and

passing through a given point)

sfafter o, weh T T Ay & AAa o Fudd P(x, Yy 7))
& ghd ¥ Wq T KU &g P(x, y, z) 9 @ 0 Y

TR 1 ohelel Teh FHAA 1 fEded il & (IfET /
TR 11.12) 1 X STRFH 1112
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oM i foh g9aa Tk fag A, fSgent fefd
afeer G 2, @ = € 3R |igw N o oed €1 7
wifery foh Tl W et fog pep feorfa wfgw 72
(3R 11.13)1

aa fag P odae o e gran 8, 95 iR ohaet

>Y
afe AP, N W ©d #, sy AP.N=0. W ~
AP=F-g . 38T 3Rt 11.13

(F—d)-N=0 (D
g WA FT GEY GHIHO B

HAT B (Cartesian Form)
A e R R B A (x, y, z) R TEOA R FE P (v, 3,2 T a0 N F
feeF-3rad A, B den C®, qd

d=xi+y j+zk F=xi+yj+zk 3R N=Ai+Bj+Ck

& (F-d)-N=0
zHfeT [(x—xl)f+(y—yl)}+(z—zl)l€}-(Af+Bj+Cl€):O
@MH Ax-x)+By-y)+Cz-2z)=0

SETET0T 17 39 HHAe o1 WiE 3R e THiehior 9@ shifew, st fag (5,2, — 4) ¥
? 8N 2,3, - | feep-3ru areft @1 | &4 B

T e S € 6 g (5, 2, - 4) o feurfa wfew g=5712}—4f ® IR guael & i
1 aifiets wfger N=27+3j-£ #1
THAY THAe 1 Hiew Tl (F—a)-N=0¥ ¥ 2|
70 [F—(51+2]-4k)]-(2i+3]-k)=0 e (D)
(1) = HdF &Y § SR HH W eH 99 €, o

[(x=5)+(y=2) J+(z+Hk]-2i+3 j-k)=0

DI 2(x—5)+3(y—-2)—1(z+4)=0
1A 2x + 3y —z=20
S HEdA 1w THHOT B
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11.6.3 @7 eraiEt figei’ & gl s aret
guaed @1 WY (Equation of a plane
passing through three non-collinear points)
M ST graa W e 91 st@ fagst
R, S 3R T o feufy wfeer wawn: a,p 3R e ¥
(3Tt 11.14)1

Tfeer RS R RT f&u 99da o 21 zafem .
Afssl RS xRT ﬁgﬁR,SﬁTTaﬁﬁﬁQ 3*@‘&'11.14
HE Tl 9T W A AT HE AT gHde |
1E fag Pt feurfq @ik 7 21 s@fee R @ ST ofel @2 |i€el RS xRT W o, Tl

FT THFT (F—d) - (RSX RT) =0 Tl
Bl (F-ad). [(b-a)x(E-a)] =0 (D)
IE T TE fagafl | ToRA aTe 99aa o HHIRIU 1 |iewl

&Y T A

| Feooit | SRR wfen ® A et fig wE A oA
272 At fag w21 Y@ W fed € a9 SE oRA a1l e HHad
B (3Tpfd 11.15) 1

J THAA Tk Y&k o Y831 i HIfa gl Sl

fageti R, S 3R T sfafde & arell i
TWF & Il o S oIl WM H TS T TR 11,15

wAET B (Cartesian Form)
qﬁ?ﬁmﬁgﬁ R, S 3R T fsne Has: (x1, y1, 21), (x2, y2, Zz)e’zﬁ—{ (x3, y3, Z3)%|
oM ST foF wHaer W et fag Pok R (x, y, 2) @ zHen feufa wfgw 721
RP =(x—x)f +(-y)j+G@-2)k
RS =(—x)f +(2—y)j +@-2)

RT = (x: — x) i+ (- yl)J +(z—-2) k
T UM I W YT & G (1) § 9iqeenTy % T gH U © T

X=X, Y-y zZ—3
X2=X1 =N Z;-4
X3—=X; V3= P 23—

Silsik ]%fg (x1, y1, z1), (2, y2, 22) ﬁ'{ (x3, y3, 23) g ST T aTd THAA o THIRIOT hT
HTATT TET

=0
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e 18 fagef R(2,5,-3), S(-2,-3,5) 3R T(5, 3,-3) ¥ WM drcl Goael shi HL
SEIETUISICIETIS I

T HF A G=27+5]-3k, b=—27-3]+5k, =5/+3] -3k

9 G, b IR E W S oI GG 1 Gy qHieR fEfatEd 2
(F—Ez)-(ﬁijﬁ) =0 (H?)

gl (F—d) [(h-d)x(E—-ad)] =

U [F—(2+5 j=3k)]-[(-47 -8 j+8k)x(31 =2 })]=0

11.6.4 GHAA & WHIGIUT &7 3id: Ge-®Y (Intercept form of the equation of a
plane)

T ST |, €0 WA o TR0 1, STk R Feuned W %2 3fd: e & T4 H
T HE| AH AT THAA T FHRT
Ax+By+Cz+D=0 (D#0) 2l (D
A T THAS G x, y, 3R z-316l W He 3id: WS HAN: a, b 3R ¢ (3T 11.16) T
T THA x, y 3R z-3Fel @ wEr: Wgeti (a, 0, 0), (0, b, 0), 3 (0, 0, ¢) R Toewn 2
Z
=t Aa+D=0TA= >

-D
Bb+D=0?3|TB=7

-D
CC+D=0?3|TC=T

T O I GHae o G (1) § gfaeenfid e &R
WA W EH U © 6

Y
Q (0,5,0)
P (a,0,0)

X 3TTeRfd 11.16
y

X Z
—+=+—==1 - (2
a b c @)

N 3fd; T ®©9 § gUad 1 e gHiERO 7

IETET0T 19 SH AT 1 THISHT0T [0 HITST S x, y 3 z-37ef W HHe: 2, 3 3R
4 3d: @ FHEd B

T A T, gHde 1 FHE B

Xy z
—+=+—=1 . (D)
a b c

T a=2,b=3,c=47M 2l
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500 wfora
a, b 3R ¢ T 9 & (1) F ufaeenfid s W) 89 guda &1 e gHiew

§+§+§=1 T 6x+ 4y +3z= 124 FW 2

11.6.5 3 o0 Goaen & Ufd=sdqT @ gty WH areil @aaet (Plane passing
through the intersection of two given planes)

WFﬁﬁEnlaﬁ'{nzﬁ Tqqd, foer iR e
FWN: 7oA =d, IR 7oA, =d,§ T Afaesed
Ya W feom fed fag @ fefa afcw @ <A
IR T T HOT (TR 11.17)1

o 3 Y R foem R fig 7 Rl wRe A4 4

[, =d, ¥ 77, =d, SR 1117
gHife A oh |eft arEfass AHl o T g9 U € T
£, +\iy) = d,+\d,
Hifh [ Wes ¢ gHiey 78 W & fRdr fag ol gqe s 2
TH TR THIB 7 - (7, + i, ) =d, +\d, THGE 7, 1 Frefi & € < v € fom A
EIERI BN F,nlaﬁTnz,é?WWﬁaﬁﬂﬁQW%ﬁa%nﬁﬁWWaﬁm
o7d: guaet Foii, = d, 3R 7 -ii, =d, % Wesed W@ o 99 9 fRd gude &
THET 7 -Gy + M) = d, + M, B (1)
HAT B (Cartesian Form)
HAE ®Y o T A=
i, = Ai+B, j+Ck
i, = A,i+B, j+C, k
Gfﬁ'{ F = xf+y}'+zl€
A (1) = giafda &9 2:
x(A+ M) +y B, + AB) +z(C, + AC) =d, + Ad,
gl (Ax+By+Cz-d)+ MAx+By+Cz-d)=0 ..(2)
I YE A o T U guaen o gfaessd 3@ 9 gl S ol fohdt Taae 1 S
TR B
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SEETOT 20 WAAA 7o (i 4+ j4+k)=6 3 F - (21 +3] +4k)=—5,7 Wi qe fag
(1,1,1) ¥ S ot Hael b1 |e9 HieRIoT J1d s
T W i =i+ j+k i, = 20 43j+4k #Rd, =6 R d,=-5%
3T A 7 - (7, +Mi, ) =d, +Ad, T T HEH W,

Foli+j+k+0Qi+3]+4k)] = 6-51
Rl JA+20)7 +(1+30) j+1+40)] k = 6-5k (D)
el A T ardfash Ge 2

f:xf+y}+z£,@ﬁmgqqlﬁ%ﬁ;

(xi+y j+zk)-[1+20) 7 +(1+3%) j+ 1 +40)k]=6-5)
B T+20)x+(1+30) y+(1+4N) z=6-5A
a1 x+y+z-6)+A Qx+3y+4z+5=0 .. (2)
e FIAER 3ot wHaet fag (1,1, 1) 9 9 €, o ¥e fag, (2) & "qe &wam
71q

N

=S|

1+1+1-6)+A(2+3+4+5=0

gl A==
T 14

A% 28 9H & (1) § gfoeenfod 6 W) 89 94 7,

(62 -2

N

_ (10, 23, 13,) 69
aq V'(7l+ﬁ]+7k) —14
B 7-(20f +23 j+26k) =69

S gHad &1 st gfew wHe B

11.7 <Y ¥@relt &1 WE-aetd BT (Coplanarity of two lines)
M fifse for <1 3 T
F =G +Mb (D)
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502 T

qe F o= d,+pb, T " (2)
T (1) fag A, et feafs wfeer g, 8, €6t STt € qen f, & 99 €1 T (2)
fog B ot feufa wfew 4,2, & @it ST @ @ f, % 9AIR 21 @
AB = d,—a,
T4 @ we-aed ¥, Ak SR hedt A AB, b, 3R b, HE-Teld 81
AB.(bx b,) =071 (d,— d)-(bxb,) =0
HAT B (Cartesian Form)
o efifete fop fageni A @ik B o fcenss o (xl,yl,zl)@ﬁT (xz,yz,zz)%l qE g
& b 3R b, o RF-3I FA: a, b, ¢, T ay, b, c, Bl T@
Kﬁz(xz—xl)f+(y2—yl)j+(zz—zl)lg
b =a,i+b J+¢ k; 3R b,=a,i+b, j’+czl€
G TErd We-ael €, AT R FHaA A AB- (5 xb,)=0 & Frafafea it w9
Y o Y T B
Xpo=X1 Yo=YV ™%
a, b ¢ [=0 SN C)

a, b, )

SareTor 21 39IsY f @l

x+3=y—1=z—5 - x+1=y—2=z—5 S
-3 1 5 -1 2 5

T AR e WA 8 R x =-3,y,=1,z,=5a,=-3,b,=1,¢,=5
xZ:—l,yZ:2,12:5,a2:—1,b2:2,c2:5

319 FreAfafed Irfoe oF W 89 94 © R
X=X, Y=V L—4 210
a, b, o =3 1 =0
a, b, C, -1 2
Tgfer YErd gH-ael gl
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11.8 ST AHAH o Stel AT hIUT (Angle between two planes)

TftareT 2 J) GEd o A9 1 HI0 39k SIctel o HeAwy Fiv g URWifd ©
(3Tepfa 11.18 (a))1 M AT fom =l wodel & = &1 &1 6 2 @l 180 - 6
(STRT 11.18 (b)) it 3ok <=t =T 101 1 €H = i1 i € Gl o <=l sh1 1T il

M AT o T, 7o =d, R 7 -7i, = d, O 919 B H0OF 79 TR wel
fag @ wuael W @ie MU SAfielsl o oe 1 S0 0 2l

ny - n,

ad cos O =

ln | 1n,l

STfireial o e hT hIUT
Wl/?_)/\790—(90—9)]
1, _ _)/
0 n,
/ 90-6 A
) A 2 ";/
L~ 180 -0
sl ok sl '

T RITT

@ STFRT 11.18 ®)
| fooant |G wHdel TER dee ® A g, =0 R wEiR @ A s iR

7i, FEIR B

wAT B (Cartesian Form)
O <fifst THadi:
A x+By+Cz+D =03 Ax+B,y+C,z+D,=0
o o= 1 S0 0 2
o wHqal & sifreta o fasp-sIu %AW A, B, C, 3R A, B,, C, 8| AT
A A, +B, B, +C, C,
\/Af +B +C; \/A§+B§ +C;]

cos O =

1. afc I HHad TER o9 © a9 0 = 90° AR TH TE cos O = 0. 3@
cosG:A1A2+B1B2+C1C2:O
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TETETUT22 & WHAE 2x+y—2z=5 3R 3x—6y—2z="7 7k s 1 o] \igwr fafy
SN F1 i)

o 3 WHAAl % o9 1 R0 T 7 S STk ATTcAd] o &= T R0 2| TEHAA
feu U TR ¥ gHael o 9fewr Afacd

Ni=2i+j-2k#R N,=3i-6j-2k @

Ni-N, Qi+j-2k)-3Bi-6]-2k) (4)
ESILY 0= |—o1|= _| =
O IN NG | Ja+1+4 Jo+36+4 21

LA

3d: 0 =cos 3

SETETUT23 & WHAA! 3x— 6y +2z=7 3R 2x+ 2y — 2z =50k = 1 0 T1d i
A x+B y+Cz+D =0 AR A,x+B,y+C,z+D,=0

¥ F W W 9@ 2 A =3B =-6,C =2
A,=2,B,=2,C,=-2

32 +(=6) (2) +(2) (-2)
9i: cos 0=
Y3 67+ 27) (27 422 +2p)
] -0 |5 53
Tl7x2J3] 73 21
ZgfaT 0 = cos’! [%J
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11.9 9uae ¥ faw @ T%@ @i g (Distance of a point from a plane)
|fg9r ®U (Vector Form)

w fag P fowe feafs wfewr g ot wh wwaa o, fowe @i 7.4 = d
(3Rt 11.19) W fo=r sifsm)

Z V4
A

T L)
)

P L\ P

----- b a
a N N N oy

..- 7z

0 — d_..... v o [E
(SR [ |
X
(@) X (b)
TRt 11.19

H: fog PE 99 ©t, o HHIR HHAA nr, W faER HifSe) wHae «n, o sfee
TR GiEY ; B 3 THR FHEWO (7 — )i =0 2l
?FI?IfEL F-n=24a-n
o, g fag ¥ 39 guaa 1 g ON' = 1a- 4l €1 36fw P9 o o, 9 g
(3TeRfd 11.21 (a))

PQ=ON-ON =1ld— G-fl

?, S U g W 0 qHae W oA HI oA 21 SR 11.19 (b) o T BH T FHR
1 IR Ty Y Fehd 2

1. af% 99qa n, 1 THHW 7. N=d, % ®9 H ¢, S8 N TG W 99 €

e —'5-|I§|‘d' 3

2. gA g OW §Had 7. N=d &I g %%(wﬁﬁa:oy
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HAT B (Cartesian Form)

A T & Px,, y,, z,) T T fog @ fowe feafa wfewr g  aen fou w9aa =
TS FHHT
Ax+By+Cz=D%

SE &’:xlf+y1j'+zll€
N = Ai+Bj+Ck
3d: (1) & N P ¥ THdA W &d i oAag
(xlf+y1j+z11€)-(Af+Bj+c1€)—D|
J A?+B?+C ‘

Axl+Byl+Czl—D|
\/A2+B2+C2 ‘

SETET0T 24 93 (2,5, -3) T WA Fo(67 -3]+2k) =49 T W ST
T W a=27+5]-3k N=61-3)+2k3Rd=4.
Tfere fag (2, 5, - 3) *1 U guda @ 0 2
127 +57-3k)-(6i-3]+2k) —4l
161 -3]+2kl

12-15-6-41 13
T 36+9+4 7
11.10 Tk I@T 31T Ueh WHAA o o<l AT 0T (Angle between a line

and a plane)

Y@ 3R 99ael o 3ifeia o o= o I T I

UfTTeT 2 U Y@ 3R U GHAel b ST Wl B0, syfireig —> /%@1
(complementary angle) %k eI @ (3TRfd 11.20)1 / 990_ o /

|fg9r U (Vector Form)

T AT R T 1 WHE Fo=d+ A b € ael -
HUq o1 GHRT 7 7i = d 81 96 W1 3R qHAA o 3T 11.20
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s o = F1 F0 0, FEfafad g 510 = B s gehar 2

b-ii
1bl-17|
3N 39 YR W@ AR HEAel o o 1 B ¢, 90° — 6, 5 YW & A

sin (90° —0) = cos O

cos O =

b-ii Ll bem
31941‘1 sin = | ?Inq):sml —
(b1 lnl
+1 -3
mzs%@xz =§=Z6 3R GHAE 10 x + 2y — 11 =3 o &= T HI0 71
it

Tol HE T for Y SR Tod o sifietd o o= 1 w0 g1 KT T e den gead
& THEHIOT i A 9 § Fgd HH W &H

F=(—1+3k)+A(21+3]+6k)

R F(107+27-11k) =39 &@ &I
R b=2i+3j+6k 3 i=10i+2]-11k
. o Qi+37+6k)-107+2]—11k)
M sin O =
\/22+32+62\/102+22+112
— 40 (8
- 7><15‘ ‘ =i (ﬁj
|[woaraeft 11.3]
1. Frefafad gt & o g o Tadet o sifed w1 fasp-wiared ok g fog 9
EUEICECAIE
(a) z=2 ®) x+y+z=1
(c) 2x+3y—z=5 (d 5y+8=0

2. 39 GUdA w1 FiEw THHWO TG FIC, St g g T 7 A g W, @R
qfewr 37 +5 j — 6 k W feia B
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10.

11.

12.

13.

Tfora

. Trefafeq gaaal 1 S THiS 19 Shiteg:

@ F-G+i-k=2 b) F-20+3] - 4k) =1
© Fls=20i+3B=0)j+Q2s+t)k]=15

. Trefafed feafai o, ga fag @ @9 Tu o9 & 98 & s Fm@ Hifs)

(a) 2x+3y+4z-12=0 (b) 3y+4z-6=0
() x+y+z=1 (d 5y+8=0

. Trafafea sfqsn o siaia Taac 1 afsw T wIda THIHO0 Jd Sy S

(a) 85(1,0,-2)F 9@ & iR {+ j—f "waat R Afoera 2
(b) &g (1,4,6) % S B R [0+ 4 oaa R e wfew 2

. S GHAA! 1 TR0 A Hife S frefefa @ fagei @ e 2

(a (1,1,-1), (6,4,-5),(-4,-2,3)
(b (1,1,0),(1,2,1),(-2,2,-1)

. TEAA 2x+y-—z=58N F T Fd: Wl FH A HiferT
. 3 HHAA 1 FHHIO A I T y-3 T Sa@E 3 3 S 20X

& HHRR B

. SH THAA 1 GHIHOT F@ ST S GEAA 3x — y + 2z — 4 = 0 3R

Xx+y+z-2=0% Hiaesed qen fag (2,2, 1) ¥ e S 2l
I UGS H1 Gy G0 [ Hitee S gHael F.(2i+2j-3k) =7,

F.2i+57+3k) =9 o yfaesea W@ (2, 1, 3) ¥ ST @ 2

A x+y+z=13 2x+ 3y + 4z =5 icede T ¥ S S ol qefl aal
xX—y+z=0T Adeq T 1 GHIRL A SIS

graelt, fen afeer gt 7. (27 +2 ] - 3k)=5 @R

F-3i—3j+5k)=3 ¥, o a9 & 01 @ Hif

frreAferfaa weai o T swifse for @ fET e SHael oh 9T SHia € STeE wee
€, ok 3 feufd o, 59 3 7 f 99 © 3R A T at Ik S BT HIW
A S|

(a) Tx+5y+6z+30=03R3x—y-10z+4=0

(b) 2x+y+3z-2=03Rx—-2y+5=0

(c) 2x—2y+4z+5=03R3x-3y+6z—-1=0

(d) 2x-y+3z-1=08R2x—y+3z+3=0

(6) 4x+8y+z-8=03Ry+z-4=0
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14, fAfafed yeai § ye e T fog 9 R 0 9@ 99ael & g0 9@ St
fog A
(a) (0,0,0) 3x-4y+12z=3
b)) 3,-2,1) 2x—y+27+3=0
() (2,3,-9) X+2y-2z=9
(d (-6,0,0 2x-3y+6z-2=0

fearfarer 3qrgvor
SETETUT 26 T W@, Th 4 o IR0l o | o, B,y, S, I Al € al fog it fR

4
cos? o + cos? B + cos? Y + cos? § = 3 Z

1 T o, T AR e g fo CO.0 D0, 4, a)
Faé, Sier 3R S T B (@,0,a) G -
M eifsie 6 OADBEFCG T& ¥ fSr@ent g (a,0,0)
ST ¢ A HT © (MR 11.21)1 o B(0,a,(>);(
OE, AF, BG 31X CD =R faervi 7] & M@, 0,0) D@, a,0)
ﬁf’@l@aﬁ O qen Eaﬁ'ﬁqﬁﬁaﬁﬁi—@TOEeﬂm R 11.21
fosol O o feep-ahtarsd
a—0 a—0 a—0

Vi +d?+a* Nt +d* +a® Na +a* +d°

11 1
RS RV RN
&1 3l ¥R AF, BG 3R CD *1 fSer-sh s %asl:

S T O SO TR TS B T R B
V3T 3TN 3TN B3T3
oM efifSe €t T W@ St OE, AF, BG, 3R CD, & |19l 9T a, B, Y, 3R 8 hi0T Sl
%ﬁﬁq—ﬁwt,m n%l
1
GE] cosa:% (l+m+n);cosB:$(—l+m+n)

1
cosy:%(l—m+n);c038=$(1+m—n)

2021-22



510 T

o1l ek Sigd W eW U € T

cos® o + cos? B + cos® ¥ + cos? &
3 [(+m+n)+ (- +m+n)P] +(-m+n)*+(+m-n)]
:% [4P+m+n*)] :% (FAfH P+m? +n* = 1)
SETEIUT27 SH a6 1 GHERU FA ity e fag (1, - 1, 2) sfafde ® @ik S
Fodel 2x+ 3y —2z=53 x+2y-3z=8% ¥ Y% W w4 2|
7ot fau U fog =t sfafdse & A aHad &1 FHiHI

A(x—l)+B(y+l)+C(z—2):0%I .. (D)

W2x+3y—212533ﬁ'{x+2y—3z:8,a'7FW (1) N Y9 9Hqd T &9 B oh
Hier®l 1 WA S T EH U © {6
2A+3B-2C=03RA+2B-3C=0
3 TR0 1 Bl Y W EH U € fh A=-5C 3R B =4C
I v TR 8
~5C(x-1)+4C(Hy+1)+Cz-2)=0
7U1q Sx-4y—-z=17

N

SaTEtuT 28 f4g P(6,5,9) W fageii A(3,-1,2), B (5,2, 4) 3R C(- 1, - 1, 6) N
fuiftd woae =t < 9@ i

&1 WM Wity o wHaer o dF fag A, B, @en C €1 fag P wHael W o 1 U
D@l g5 a1 g PD @ el € S&f PD, AP %1 AB x AC W U89 2|

a: PD= AB x AC o 37fS3 SohE Wiy ael AP 1 Sl ToH%e &l
- AP =37 +6]+7k
i] ok
R ABx AC =| 2 3 2/=12{-16j+12k
-4 0 4
i—47+3k

. 3
AB x AC o 3Tfwr g dfgwr = i
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a1 ﬁﬁz(3f+6]‘+7l€).w
V34
_ 3434
17

forereua: fag A, B 3R C o oA a1t WAl o1 HHIHO1 T1d iy iR ad fog P
1 THaA ¥ g [ Hif

IEE0129 T9risy fob @
x—a+d y-a _z-a-d
a-8 o« o+

. x=b+c y-b z-b-c

or T B Bey

T T8 9 ¢ T
x =a—-d 3N x,=b-c

y, = a y,= b
z,=a+d z,=b+c
3R a,=0a-9 a,=B-vy
b, =« b,=P
c,= 0+ c,=B+y
S AR
=X Y=V g b-c-—a+d b-a b+c-a-d
a, b, a |- o—-9 o o+9d
a, b, &) P—v § B+vy
T fo=m ISl

T w9 e WH W SiEgd W eH W g

b—a b—-a b+c—a-d
21 o o o +0 =0

B B B+y
Fife gorm 3 fgdta w9 g 21 ofd: <1 e ge-aeid 7l
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512 o
SaTetur 30 39 g o fdene o iy st fageft A3, 4, 1) 3R B(S, 1, 6) 1 fiem
Al W@ XY-aa il Hred 2l
Tot fagetll AR B ¥ 9 ol @ %1 afkw gt
P30 44 4k+A[(5-3) +A-4) ]+ (61D k]
a1eriq F=3i 44+ k+A(27-3]45k)% (D)

T oAty Pae fag @ el W@ AB, XY-d1 1 Sidesg il 21 ad fog P feefa
Hﬁﬂxf+yja?ﬁqﬁ%|

7 fag erava & Wit (1) 1 "= & g1 (FD)

Felq xi+yj= G420 +(4=30j+(1+50Mk
§, 7 aiR £, TOTRN H oA B W EE I T

x=3+4+2A

y=4-3A

0=1+5A

TIPS THHTON I BA FE W EH UMW B T

13 23
x:—aﬁTyZ—
5 5

ard: erefiee fag o Fdwnss (?,?,0}%}
g 11 ¥ fafaer gonaet

. feenu & 9@ fog @ (2, 1, 1) foem aeft W@, faget (3, 5 -1) @R
(4,3, -1) ¥ Twifiq & ® &4 2

2. w&ﬁwm%@ﬁﬁﬁ@—ﬁwg,ml,nlaﬁ?lz,mz,nﬁa‘rﬁ@mﬁ
T TM W T @1 I Kep-wimed
mon,—m,n,n L—n1l,l m~-1—-m 2l

3.33hm@ﬁ%qwﬁﬁmEﬁaﬁwLﬁW$ﬁ@%%ﬂﬁmbm3mb—ac—m
a—bel

4. x-31& o AR q1 qA-fog ¥ S arell @1 1 GHRO [d RIS

5. afg fagelt A, B, C, 3R Do fdwme w59 (1,2,3), (4,5,7), (—4,3,-6) 3R

(2,9,2)% d AB 3R CD @reii o st =T 01 F1d hifery

=
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11.

12.

13.

14.

15.

16.

17.

18
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Az s x—1 _ y—2=z—3 . x_lzy_1=1_6q'&:q'{?{ag3f
-3 2k 2 3k 1 -5

A kT T @ HIT

fag (1,2,3) " S ofell Qo0 q& 7. (§ +2 j—54k)+9 =0T eer] @l
qfer T T Hife)

9 (a,b,c) ™ 1 o AN TAA 7 (7 + ] +k)=2 o THIR A T FHIHLT A
it

et F=67+2 j+2k+A(@-2]+2k @R
F=—4i—k+n@i-2j-2k o= %1 =" g0 96 HieQ)

39 fog o Fdens 9@ wifse s fageti (5, 1,6) 3R (3,4, 1) &1 T @t
W YZ-d 1 et 2l

39 fog o Fdens 9@ sifse s fageti (5, 1,6) 3R (3,4, 1) &1 T @t
W ZX-de i et 2l

39 fag o Frdenss ma shife <= fagett (3,-4,-5) 3iR (2, -3, 1) @ ToRA arett
@1, gada 2x+y+z:7a'7q1'{\_rﬂ?ﬁ%l

fag (= 1,3,2) 9 S o1l 991 WHAAT x+ 2y +3z=53 3x+3y+z=0% ¥
Y W Td THAA hT THIHIOT JAG hiTag|

o g (1,1,p) R (=3,0, NTHTA 7-(37+4 j-12k)+13=0% T99
R feed &, @ p 1 9F A@ Hif

A Fo(G+ j+E) =13 7.2 +3]—F)+4=0 % TR W@ ¥ WH
el qUT x-3187 oh GHIA dcl T GHIHIOT J1d hifoId|

afz O get fag qen fag P Fdenss (1,2,-3), % @ fag P9 WM ot @en OP
o Tded ad 1 HHIRW FMd HIfTl

I 7. +2 ] +38)—4=0 3R 727+ ] —k)+5=07 U= @1 &I
A T a1l A T 7o (57 +3 j—6k)+8=0 F Taaq I H GHIH
A S|

g (= 1,-5, - 1009 W1 7F=27i—]+2k+A3Bi+4]+2Fk) 3R FHa
F-(—]+k)=5% dftesea fog o mea =1 g 9@ wifsw
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19. 83 (1,2,3) 9 M ol qen THaedt 7. — j+2k)=5 3R 7-GBi+ j+hk)=6%

T @ TGS THiR A F i)
20. )5 (1,2, -4) ¥ 99 ol R A el x;8:y_+1é9:Z;10 s
x_15=y_29=Z_5tRF{Ts[i'@Taﬂgﬁm - l

3 8 -5
21. W@W%W:@?a,b,c%ﬁ?wﬁﬂﬁﬁg@@ p%ﬁw‘l’i‘%ﬂﬁfﬁ?&’

1 1 1 1
W-ﬁ; ?+?+C—2=?
Tl 22 3R 23 § W W T A Hifew)

22. I gHa@t 2x+3y+4z:43‘ﬁ'( 4x+6y+81212a'76ﬁ?rﬁ§ﬁ%:

(A) 25T B) 43#E  (C) 8%FE (D) % T

23. 9HddA 2x—y+4z=53‘ﬁ'{5x—2.5y+101=6%:
(A) TER & (B) THIR

(C) y-3181 W Ufqesed wid & (D) &g (0, 0, %)@ T €

aRTIT
¢ U @1 i fag-haET W@ g7 Rt w oA faen o @ S s
1 SR Bl 2
2 wﬁ:w%@aﬁﬁq—m l,m,n%?ﬁlz+m2+n2:1
& T fga P(x,y,z) AR Q(x,y, z) F e ameh @ 1 fg-wEre
X5 TN 7% 5
PQ ° PQ ~ PQ
Tl PQ= \/(xz - xl)z +(y, - y1)2 + (Zz - Z1)2

¢ T @1 T faop-3rumE o 9l © S W@ Hi fash-wiaed o qemeem
Bt 2l
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L g w&w%@ﬁﬁq—ﬁw l,m,naﬁ'{fi’?{—m a,b,c%?ﬁ
I a o b o c
_\/a2+b2+c2’m_\/a2+b2+c2’n_\/a2+b2+c2
¢ fawmaeta Y sfafe #1 9 W@id s 9 q g € S A 8 wireed 2
g Y@ faf= deff § =it 2
¢ faumaeia Y@l & sl sl v o8 w107 § S U R g (adEd g
fog 1) o favmdea st § 9 g & U@ G T8 S ufaesdl e
% o9 1 B
¢ I ll,ml,nlevﬁ'{ lz,mz,nzﬁ%—maﬁﬁ%@aﬁéaﬁa?ﬁﬁme%

GE

cos O = [, + mm,+nn)l

¢ 4R a,b,c 3R a, b, c, Teh-TIat el 3 F@e ok d= B A FO
0% da
a, @ M bB)+ ¢ c,

\/alz+blz+cl2 \/6122+1922+c22

¢ T 9 fog foraent feorfa @ik G 8 9 oA oreft 3R |iEe 4 o SHial W@
1 TfEw THHE 7= G+ A b Tl

* &3 (x,y,z) " TN ae Y@ fSER RKeb-HEE [, m, n €, H FHE

X=X _ Y~ N _27% 3
[ m n

& < fagetl ook fearfa afker a oIk 5 € 9 9 aTelt 3@ o efieRtor 1 9feer
HHHEO F=a + A (b — @) el
¢ T fugsH (xl,yl,zl)evﬁ'{(xz,yz,zz)@ M aTelt @ T HIAE THRO

cos O =

X=XN _YTN 274
Xy — X Yo =N =4

¢ AR R @A F=g +Ab I F=a, +Ab,, F qA F FAHT O T A

I;l'bz

cosf=|——=
15 11D, |
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o o T T LN = YN 2 gy

1 m, n

almioc R A . s R

L, m, n,

cos O =1L, + mm, +nn,l

¢ 3 fawmacia TEet o S $ FHAae 30 98 Whe § S S e W
ERA

¢ AW F =g +Ab IR F=d, +ub, % 9= FAaE g

(b, xb,)-(a, —a,)

| by X b, | &l
o AT ETH Y TN _27h g TRV 278 4
4 b, ¢ a, b, c,
o= =AdH gl
X=X o= =%
4 b, &
2
&) b, ¢

\/(blc2 —b2c1)2 +(c,a, —czal)2 + (a,b, — azbl)2
¢ JuR A F =g +Ab IR F =g, +pb a9 B T

bx(da,—a
(|1§| 2|

¢ T 9Hqq, Ewt g9 fog 9 30 ¢ 991 9Haa R qa fog | eAfied s
Tfwr A 7, &1 Gie &9 F GHET 74 =d 2

¢ T Ead, fSEwt g fog ¥ 3 J 9 waa o Afaad w1 K-
L,m,n %,EﬁTﬂﬂ:\Wlx+my+nz:d%I

¢ T fog fogen feafa oftw 5 @ 99 aren ik 9w N W o" q9dqd
THFT (7 —d ). N=0%I
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T fu M g (x,, y,,z) T A SR T D Y s oo A,
B,C ¥, | T THIA 1 FHHEWA (x—x,)+B (y—y,)+ C (z—z,) = 0 &l
d et fagedl (x, v, 2), (4 ¥, 2,) SR (. y,, 2,) § ST A1 FHAA
HefiehTor 7

X=X Y=y =%

=% = L-U|l_

X3 =X V3=V B4
= fogent foer feafa @fewr g, b oIR ¢ 1 sfdfdee & orel THAA w0
iR HHIT (7 -G ) .[(b—a)X(¢—a)]=0
Th wHae S R Wi (a, 0, 0), (0, b, 0) 3R (0, 0, ¢) W T €,
wﬂwf+%+5=lé|

a C

THAA F-ii, =d, AR F-ii, =d, ™ Aqese] W TSRA Al FHAA HFia
THE 7 - (7, + Miiy) = d, + Ad, T &l L TF Tt T
qeaat
A x+B y+C z+D =0

A,x+B,y+C,z+D,=0
o Yfdoesd 9 e el §HAe 1 THIRI
(A, x+B y+C z+D)+MA,x+B,y+C,z+D,) =072l
AW F =G +Ab R F = a, +pb, Fe-wEE € AR

(@, —a,)- (b, xby) =0

af% ST @ fagsti A(x,, y,,z,) T B(x,, y,,z,) & Tl € 9 THAEAA

Xo=X Y= L4

Fak| “ b a l=o

a, b, (%)

T et Foreh AfEe ®9 7 ji, = d, AR F-7i, = d, & T Tk o= hl = HI0

7
0% da 0 = cos! ——2-
|7, 17, |
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i
W F=d+Ab 3R TA 7-A=dh S H A &0 ¢ T T

et Ax+By+Cz+D =037

A, x+B,y+C,z+D,=0% & % 7 F7T § T 7@
A A, +B, B, +C, C,

\/A12+B12+C12 \/A§+B§+C§

ey w9 °, wH fag fome fufy wfkw g 2, @ @@

ld—ad-il B

TIEFT\EE (xl,yl,zl)aﬁﬁ?'f Ax+By+Cz+D:O'@[?§3

0 = cos’!

Ax, + By, +Cz; + D
J A>+B>+C

J

> —

2021-22

r-

A=dd Th



