12082CH1

ﬁri%rfﬂ'&r?w&rﬁr

(Three Dimensional Geometry)

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

11.1 gffert (Introduction)

el XIH, Svaiftes safhfd o1 ereae & a0y fg-forft
3R fa-faddta fooal o ufta o 21 @ 1 Shedl F
fafy qe difira @ 21 59 g o fusal e o e
Tfell 1 ot Hehourtel o1 s1ea foman 21 o1 eq |igen
é?ahwﬁrraemf‘sr forta s=nfafa o S9am i) fH-fardm
Sfafa § 36 U 1 SR § fF % 36 ST W
et Teel T gerael () a2

Ee) & foua o %ﬂﬁanﬁﬂﬁﬁﬁlmqﬁuﬂﬁrﬁ@ Leonhard Euler
aAferepier URoTHT <1 GiEel oF &9 H W hd €1 qentd g (1707-1783)

TIehT hIdTd &9 H ot STaR 4 S e § feefa 1 e sfid oIk foveromes
eI Jqd ST HeR

11.2 Y@ & feep-shamE iR f&er-amuTa (Direction Cosines and Direction

Ratios of a Line)

A 10 W, TROT it o o1 fog 9 TR arelt wfger {1 L g x, y AR z-aned
3 T FA oL, B 2R y ST T 0T FEeF-hI01 heelid © del I iU ! G FHq:
cosa, cosﬁaﬁ'{cosyi'@ L o fqeh-shMEa (direction cosines or dc's ) gt gl

*  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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afg ea Lt feen faudia & 34 € ot RKep-h101, 3197 Goeht o 37eif m-at, - 3R
Ty H SEA WA Bl 3 YR, fKeh-hiaEd o fug @ge Wi g

7
A
Ay L
" P :
e s '
2 :
r 1
Y :
B :
“Yo ¥y —>Y
X
X
3TTeRfd 11.1

I i, sfafer & <t € Y@ i & faudia fgnedt & g gehd © 81k gEfeny sheh
e e e e
g o fau, 39 90 @1 & T 9w W@ oA =feul 39 sifgdia feep-hiems &l
l,mﬁ?naﬁmﬁﬁ‘?mﬁﬁ%
feoguit siafer o < 7€ Y@ A gt fog @ &Y Tordt @ @ suh! - 3
#H o fou, &0 ue fog 9 9 T W@ o gE U Y@ diwd €)oo got fag 9 g
e W A G A A A i A i s e
e A (&) B T

T W@ o fSp-hiaRd & Fuunl §ened w1 W@ o fge-3TquE (direction
ratiosordr’s)EF%'v)l %IW&R’W%@T@EW—W L,m,nd TEEE—Q:TQNTH a,b,cﬁ?ﬁl
WWKG R f\c_'TQa:M,b:kme;ﬁ'{ c=M

¥ oEw feg-rgul i fop-wemd i wed €
A AT Tk Y@ o f&eh-qu a, b, ¢ 3R @1 HY Rep-HEEA [, m, n 1 q9
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ESiGiy [ =ak, m= bk, n = ck . (D)
LGl P+m*+n*=1
ERINIY k(@ +b+c*)=1
1
Rl k=%

\/az +b*+c?

ad: (1) 9, T@r =i ﬁ{EE—EIﬂ'FITET-I (dc’s)

b c
l=t—C2  m=+ N L —
forddt Y@ & fau afk Y@ & Kep-3rue ®AN: a, b, ¢ €, A ka, kb, ke, k= 0 5t
feeh - STaTell =1 Teh THE €1 SEfIT Teh 1@l ok fXeh- 31Tl ok <1 T o qEgar g
ard: fordt Tk W@ & fSop-3rul & et 9HE '

11.2.1 @7 &t feep-FiagT & I (Relation between the direction cosines
of a line)

A AT foh Tk T RS 1 f&eh-hmEA 1, m, n B1 oA
fag o & 7€ Y@ &% TR T W@ giftay iR 3 W
g P(x, y, ) i@l P& x-3187 W &9 PA WifaQ
(3Tepfd 11.2)1

OA «x
afg OP=r. cosau=-—o == fS® x = r 9T B 2|
r
Tt ghR y:mrﬁ'{z:nr.
ESiGiYy X+ +z2=rP+m+n?
LGl X+y +2=r
3 P+m’>+n*=1

11.2.2 g )%@aﬁ &1 e areit 3@r &t fé?m:—aﬁwm (Direction cosines of a line
passing through two points)
FifF 2 fru figall ¥ 2R S At Yan a1 T | frg T fage
P(x,, y,, 2) 3R Qx,, y,, 2,) ¥ oA arelt @1 1 fep-hrare &1 7 ¥R & 3
FTTHG € (IMFM 113 (a)]

H eifee fom @1 PQ &t feer-hiarea I,m,n& L x, y 3 -8 & L HI0
HOI: o, P, y A S
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480 R
oM ST P 3R Q @ & Eifay st XY-aa1 &1 Raen S W faerd €1 P9 wHh

I ofd ST s QS 1 N W fHerar 21 e wHehivl 519 PNQ #, ZPQN =y
(3TeRfd 11.3 (b)) 3EfAT

Z V4
Q
PN MQ
P N
2% Y
I) o
K
X (a) X (b)
3TTeRTd 11.3
_NQ_3-3
cosy PQ PQ
Tl TR cosoL = xZP_Qxl 3R cosﬁzhp—éyl

amd: fogafl P(x, y,, z,) 91 Q(x,, y,, z,) T Sied a1l @rEe PQ fk feh-whiam

=X Y= L74 ¥
PQ ° PQ ~ PQ

&

STET PQ = \/(x2—x1)2+(y2—y1)2+(22—z1)2

feouft fageti P(x, y,, z,) 99 Q(x,, y,, z,) i S oel arEs o feep-arqua =
YR ¥ fou s ged Bl
X=X V= Vs Zz—Zl,_":” X=Xy V= Vp 878,
IETET0T 1 AR Tk W@ x, y A1 z-3787 1 YHTcH 9 oF Fer T 90°, 60° a2 30°
1 HI0 S @ Al bk e A ity
1

T HE g %@aﬁﬁ%—mﬁq l,m,n%l qd [ =cos 90° =0, m = cos 60° = E’
3
n:cos30°:§
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IETET0T2 A Uk Y@l o fKep-31ud 2, -1, -2 ® ol 3! fEeb-hIGTg F1a shiferg)
Tl fee-hraE fete &

2 1 )
V2D (27T P (2 2 (1) (2
2 -1 =2
i 333

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

T B WM € R R fage P, vy, 2) FRQ, v, z,) F FEH Al @ w5
feep-eprarEa

X T X yz_yl’ T4

PQ = PQ PQ
&, et PQ = \/(x2 —x) + (=) +(z, _Zl)z
Tl P &R Q HHY: (- 2,4, —5) 3R (1,2, 3) €l
Tfery PQ = /(1 - (-2))> + (2-4) + 3= (-5))* =77
safem @ fagel Y frem AT Y B -
3. -2 8
N E NN T

SEATETUT4 x, y 3R z-31ef 1 fEp-Hrme I wifer)

T x-3T8T AL x, y 3 z-3987 o WY 0°, 90° R 90° o VT ST | THIAY x-37e7
1 - cos 0°, cos 90°, cos 90° 31t 1,0,0 F

Tl YN y-3187 3R z-3787 k1 fRep-shiareT ®Aw: 0, 1,0 2R 0,0, 1 &)

SETET0T 5 quIiE R fag A (2,3, -4), B (1,-2,3) 3R C (3,8, - 11) @ €l

& A SR B ! et arefl Y@ o faeh-emqam
1-2,-2-3,3+434q —1,-5, 7|

B 3R C & fiet areft Y@ o faep-equa 3 -1, 8 +2, — 11 - 3, 19iq, 2, 10, — 14 €l

72 ® o AB 31 BC o f&ep-31id THurt €1 a7: AB iR BC 9Wit €| W
AB R BC 41 & B s9afTss 2| 31@: A, B, 3R C W@ fog 2|
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et 11.1]
1. A Tk W@l x, y 3R z-3180 o H1 HAIA: 90°, 135°, 45° % HI0] &G © al SEeh!
feep-ahiarE W SIS
Tk W@l 1 fEeh-shred T ity St Fdwmal & @rel GHE i S 2
Ifg Th a1 & fGep-3ra —18, 12, — 4, €l 3Uh! [Keh-shiare 1 2?2
Tuisn f fag (2,3,4), (- 1,-2, 1), (5,8, 7) W@ 2|
TH S # qenei & fRp-wmET §a s afs e 6 osid fag
(3,5,-4), (= 1,1,2) 3R (=5,-5,-2) &
11.3 37after W I@T a1 AHeRI0T (Equation of a Line in Space)

wel XIH fg-forfta 90 & T@nsti o1 Teaae & o qvaTq o7d &4 faRkal H T @i
o |y den hdid GHeRon sl | H|

s Y sAfgdtaa: faifa 2 2, afe
() 7% feu fog @ & 7 fxen @ < o @, @
(i) =& fu T faged | g S €

11.3.1 3w 71w feig A @ 5 STcit 997 3T 7T WiGPT b & THIGY I@T T THIHTIT

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

n A W DN

gushifores frdener T o qat fag O & amy Z b
T A o g A ST |few g 21 WM e R /{,
fog A9 M St qen fSu U 9iewr 5 % TR A

@ (B AE e R R e fedt mes fag. < |
P feufa wfewr 7 8 (empfa 11.4)1

=

T AP Wf¥ b % iR ¥ S1eiq AP=Ab , 5E 0
A TF SRt e Bl X b 114
W AP = OP-OA

7o Ab =F—d
foetea: g A SF Y& A o fau I8 Sl @ o fedt fag PRt frafa uem
T B ;TN T AR FHIHT B

F=da+Ab . (D)
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femoit A b = af +b) + ck & @ @1 % K-S a, b, ¢ & AR Toeima: 4k wh @

o T&eb-3T01d a, b, B Al b = af +b] + ck @1 o FHIR €M1 =& b i | |5 G S|
|fE9T WU | HT w9 = T (Derivation of Cartesian Form from Vector
Form)

o e R Ru fig A S Fwi® (v, y, z) € @R W@ # R
a,b,c%WFﬁﬁEWﬁgP?ﬁéﬂW (x,y,z)%'l qd

A

7:xf+y}'+zlg;5:x1f+y1}+zlk
R I;zaf+b}'+cl€

= o 1 (1) H wfeeenfad sk 1, j SR &, ORI o B W EH U
 fr

x=x+Aa; y=y, +Ab; z=z+Ac .. (2)
3 @l o grEe FHE 81 (2) © YrEe AR fadid i W, 89 U B
YohH YT 274G . 3)
a b c
& @ 1 FAE GHHT B

foguit afe Y@ i feeh-hIEET [, m, n €, A @ H1 T

Yz Y—hn _27% ¥
[ m n

SETEI0T 6 T35 (5,2, -4) ¥ SH a1eft qe | 37 + 2] - 84 o HHIR T@1 w1 Wi
T AT FHHN ! FMd RIS

Tl B9 9§,
G=5i+2]-4keR b=3{+27-8k
Ty, T@ 1 Gieer g B
F=5i+2]—4k+A(3i+2]-8k) [(1) ¥
=feh T R e Rt g Py, y, 2) 1 feorfa afgw 7 2, gafec
xi+yj+zk =51+42]-4k+N(37+2]-8k)

= (5+30)i+(2+20) j+(—4—-80) k
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A1 faeliod %@ W89 i © %
x=5 y-2 z+4
37 2 -8
St Y@ o GHiE F FAE €9 e

11.3.2 & few @ %@’aﬁ @ S aret I@T T GHIEOT (Equation of a line passing

through two given points)
A AT U T W ferd 7 fagsi A,y z) SRB(x,, v, z,), 3 Fefa wfew swwe
G AR p & (MRt 11.5)1

wH Tt ¢ Tk W fag P fefd z )
ot §1 9@ P @ W ¥ AR iR Few A 1 \ e Ip
. . . y T
AP=7—a T AB=b-a W@ 9w 3 w6 N
P Y1 R feor & =k ol e At SN

F—a=A\(b-a) 2 ’

= F=d+A(b-@),Le R .. (1) 0 7Y
S Y@ 1 afser ek 2 s
afest ®G ¥ AT BT TG BT 3 e
T A © R

szf+yj'+zl€,d=x1f+ylj+zll€,ﬁ?l;:xzf+y2j'+zzlg
= O & (1) § gfaeenfid 9 W g9 Ud © fF
x;+y}+zl;=x1§+y1}+zll;+7»[(x2—xl);+(y2—yl)}+(zz—zl)l;]
i, 7, k o Ol 1 G B W EH U € foh
x=x+A0,-x)y=y,+A @, -y)z2=2+A(z,-2)
A1 faeliod %@ ™ 89 U © 6
X=X _Y=H 273
=X Yo=Y 7%
St Y@ % GHiE F FHAE €9 2
saTEtuT 7 fagat (1,0, 2) 3R (3,4, 6) ¥ B S Al @ 1 Wiy Tl [
Hifu|

o HA ofifST a 3R b fageti A-1,0,2) 3R B(3, 4, 6) % fefa afw €1
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GE

a
R b=3i+4]+6k
FHfeTY b—d=4i+4]+4k

M ehfee o Y W fed foadt s fag P e feafa wfgwr 7 21 em@: @ =
afser g
F=— [4+2k+0 (41 + 4] +4k)
x+3 y-5 z+6
TETETOT 8 T 1@ 1 HTd g FHIHL SRR 2
B
Tl ST T GHRI0 &1 JFF ®9

X=X _Y=Nh_27%

| 39 @1 T T TR0

a b c
¥ qo T W BE U € T x,=-3,y,=5z=-6a=2b=4.c=2
70 YR et W@ g (- 3, 5, - 6) W BT Sl € qe 6w 27 +4 j+2k &
TR 21 9 et fF Yan w fem et fag w1 fefa afgw 7 @ @ Y & afw
TR
F=(=31+5]-6k)+ L (20 +4]+2k)
g U B

11.4 < 1@ ok HLT HIUT (Angle between two lines)

M A fo L sRL, g fag @ ora areft < Yend § fes faep-sguma e
a, b, c 3Ra,b,c, 8 T: A7 AEF L R TF fag paen L, R @& &g Q 2
Pt 11.6 ¥ &Y T |igwr OP 3R 0Q W fa=r =ifsw) #F <fifsw 7 OP 3R 0Q
o F= = IV 0 7 379 TR0 SIS R Tl OP 3R 0Q o ek FH: a, b,
cl3ﬁ1a2,b2,c2§|3€mmaﬁﬂwwe 7z

/
a,a, +bb, +c,c,

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

T[: sin 0% ®9 H, @A ok = BT B0 Q L,

sin@= ./1—- cos? @ @Eﬁ?{% ) 9 P v

B \/1 _ (aay+bb,+cic, ) 7
= ( X

a12+b12+c12)(a22+b22+c§) ST 11.6

cosO = S 9<d %I
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\/(al2 +b12 +c12)(a22 +1922 +c§)—(ala2 +bb, +clc2)2
Ja?+62+) (@2 +b2 +¢3)

_ \/ @by —ay b))’ + (b, =be )+ a,- ¢ q) 2)

\/(alz+b12+c12 \/a§+bzz+c22

e foouit| 59 fefd & 5@ Yed Lo eiRL qa fig @ & R € @ ew
L, 3RL, % 99, 9 g @ Tor areft e e L, 9 L, o §1 Afg et
L, 3R L, facp-o1qaml o s fep-hramed & 7 = S L, % o1 £, m, n, 3R
L, fC L, m, n, @ (1) 3R (2) Ffafed wew o

cos 0 =11, + mm, +nn) (FiifeR F+mi+n’=1=0+m;+n) ...(3)

iR Sin © = (4 my —L,m, ) —(my my=my m)*+(my Ly, =y 1) ()
ﬁaﬁ—aﬁmﬁ a, bl, ¢, #R a, b2, c, et i’@T@

(i) @oed €, A 0 .=90°, i (1) ¥ aa, +bb,+cc,=0
h_a

(i) TR 2, A 0 =0, FAf (2) @“—I:b

a, 2

319 &9 ] Y@istl & a9 1 10 Fa FA Foes g fu T 7 Atk 1 e
Fo=d +Ab FRF = d, +ub, o &= =7 HI01 9 B

&)

by -b>
ad cosO = | ==
|b1||b2|
g w § o e 0 - 2N T4 (1)
’ a b, ¢
i % Jw _ith e
by o ()

@
% o HT T BT W@ (1) T (2) F KH-TIG FAN: a, b, ¢, T

a, b,, c2% GEJ
a,a, +bb, +c,c,

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

cos 0 =
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sarEor 9 fu MU TEr-g
F=3i42]—4k+AG+2]+2k)

AR F=5i-2j+n@i+2]+6k)

% [T HIU AT hITT

A UA AT b = F+2f+2k IR b, = 37 +2j+6F

<A1 FEnsti % wed il 9 7, gEfa

b-by, | |G+2j+2k)-3i+2]+6k)
cos 0= |==7|=
5|5 Ji+4+49+4+36
3+4+12] 19
T 3x7 |21
- e[
M = COS 21

SETE0T 10 {@1-g:
x+3  y-1_ z+3

3 - 5 4

+1  y—4 z-5
S .- 3

1 1 2

% &g HI0 G hIToT|

T Teell 1@ o fEeh-3um 3, 5, 4 3R S Y@ o Kep-oru 1, 1, 2 &1 9 5¥eh
o= T HI0 @

o 3.1+45.1+4.2 16 16 83
V32522212422 | V5046 sV246 1S

3d: T HI cos‘[8 \EJ 2

15

11.5 &t @3l o Hed =Aau &30 (Shortest Distance between two lines)
it o 9% 1 e weR yiiess e €l Sk |ie i ad 50 9 @1 e
it # = <T@t GHiaR © ol Sk s sl FAad g, Sk st were g4 gl
31 Tk @M o U fOg W gEd W@ W gl T dal
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3Geh rfafted efaler o, TEt ot @ Z
Bl 2 S T @ gfaesel SR 7 & gHiE@
gl ¢ arqd W wHt t@net o g
FETAT Bid § 3 3% formaeia @ G F

S
7

(skew lines) ed 21 SR 'H ‘_\D E

Ffa 117 § x, y ol 23181 & srafew [~

FEL: 1,3, 2 THE F STHR a6 FW T ° C >Y
foa w3 B A B

Y@ GE &d & foal & o & aig ST 1.7
W@ DB,A% I IW Bd o HH §
TSR g SeR o Tl o erfewr 21 3 Y@ favmaeie @ it o gaia T8 € ol
et et off &1 €
< Tt & o HAaE @ 9 TR e T U e 9 @ W s e W e
& fog &1 g0l W R feora o fog &1 foam 9 ura 31 @ifeh S9! aarE —=IAaq 2l
A 30 @Ee §Hi fauddeia d@st | a@a gl
11.5.1 Fﬁ fawadcita ¥@rsit & sier &t 'g'ﬂ (Distance between two skew lines)
319 B9 @et o o9 i =gAae O Fefatea fafa 9@

T HW F| A A /SR [ & famacia e @ T Q
eh weftetor (ammepfa 11.8) freferfaa : L
Fo=d+\b, . (D) o
R F=ad,+ub, @) — 1 1,

T | W fag S foment feafa afewr g, oiR £, R e ST 11.8

fag T fowt feafa wfew g, 2, <ifsw) 7@ =Fam 5@

afger &1 ufRemr, ST 1 =Aaq 34 &1 fen o yag & w9 & §6E 3 (TR
10.6.2)1

afk 1 3 1, % 1 #1 = < Gl PO # @ 9w A 4, R, W oed g pg
1 foon # s@E Afw 4 39 gR BN fR

7
H Sy

2

.. (3)

|

X
n:
| b, x

S

) |

-

2022-23



-fadtg snfafa 489

GE| PQ =d

el d, =[AqH g |iEw 1 qREm g1 6 AT g7 SR PQ o e 1 W 0°F, 7

PQ = ST Icos 0l
. PQ-ST
R c0s 0= BQ IIST|
dﬁ(az _C_il) . —
=|—ys7 | (F® ST =a,-a)
(b X by)-(d, — @)
= — 3) % N
ST |5y x| Q :
U 31 =Aan <l
d = PQ = ST Icos 6l
. PR RCETANCETNN
| b X bl
Eanipikav) (Cartesian Form)
e
A N U ) B S
Yoo - b, G
3Rk l,x_xzzy_yz 2T %
o b, )
o ot 1 FaH U e
=% =0 7%
a, b, S
) b, G

\/(blc2 —bzcl)2 +(c,a, —czal)2 +(a,b, — azbl)2
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11.5.2 @RI ¥@T3l & otel i Q’?? (Distance between parallel lines)
I Y@t/ Ak [ FE@ E d 9 gHaed g 21 A & T e e

F=a +Ab (D)
S F=ad, +unb )
¥, wet | mfag s @ feafa wfew g ok R fag T o (D) 1
=1 fefa @fewr 6, (emafd 11.9) = :
Fife [, IR [, FEaea €1 At g TH [, W
T T o 1 U P 7 qa L@ett [ SR [, o e B ) I
= = ITP| S (a7)
o whfe o gfeel ST 1R b o o= %1 107 01 a4, FFT 11.9
b x ST = (1b1ISTlsin 0)A .. (3
<ot T@net [ SR L% 99 R 9 3R W 4 gl
q’{g ST_(12—al

e (3) 9 29 UM € T
b x (@, —a,) = |bIPT A (Fifw PT = ST sin 0)

31 16X (d, —d)| = 15 1PT -1 (aslal =1)
zafere T Y@nel o o =Aad g4
d= 1PT1=| 220 =) | 5
15 |
SETETT 11 T@sd [ $iR Lo o ?fraﬂ T A shifery fSeer wfge gefiehor 2
F=i+]+AQi-j+k) - (D)
R F=20 4] —k+pnBi-5]+2k) e (2)

Tel R (1) 9 (2) B F =G +ADb IR F=a, +pb,,q T FA W
W E
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FHfeTY G, —a =1i-k
S b xby= (2f - j+k)x(3i-5]+2k)
ik
=2 -1 1|=3i-j-7k
3 -5 2
TH JHR b, Xby1 = \J9+1+49 = /59
Tafery € T Y@ & ot 5 =gan g0
(b xb,)-(d@,-a)| _13-0+71_ 10
b xby || NECINAT)

mmlzﬁw%r@aﬁﬂé%@aﬁlaﬁw
+2]—4k+A(2{4+3]+6k)

3R 7:3i+3j—5k+u(2i+3j+6k)aaaﬁavfran§asrraﬁm|
Tl E @ gER #1 (F?) 7w ®

G = [+2]—4k, d, =3{+3]-5k 3 b = 20 +3]+6k
zafae tEref & o= & gl

i ] k
S| Bx@=-ay| | |23 6
- b N B T
J4+9+36
C1-9i+14j-4k1_~/293 293 5,
. J49 J49
[woemaett 11.2]

12 -3 -4 4 12 3 3 -4 12
e E R e TR e E RN E M EM R AL
@t TR e €
2. <uiiee fom fogati (1, - 1,2), (3,4, — 2) ¥ BT &H arelt @ fegati (0, 3, 2) 3R
(3,5,6) " S drell W& W A4 2l
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10.

11.

12.

TIford

. 3uTEn o faget (4, 7, 8), (2, 3, 4) W B &H areft @, faget (- 1,-2, 1),

(1,2,5) " S =rell @ o g 2

. T (1,2,3) § oA et T o w9 i St kw3 i 42 j -2k ok

G B

. fog foweet feufa afew 27— j + 4k Qo a |fcw [ +2 -k &t faen o 5

el @1 1 G IR HdT €9 § GHier 9 St

. IE W@ w1 HAE GHE A6 I S feg (- 2,4, - 5) ¥ St ® el

x+3 y—-4 z+48 & o 2
3 5 6

. @i@?ﬂaﬂ‘qwx—5=“4zzg6é|mmwﬂwm

eee. 3 7
|

. e g @R (5,-2,3) 9 SH el 3@ %1 "k qen Sidta w9 o gHieor 9

EAIEL

. fageti (3,-2,-5), 3R (3,-2,6) ¥ [RA orelt W@ 1 |iEw 94 S wu

T GHIRTOT i A1G i
frefafea Tar-gmi & = &1 S0 Th Hife:

() F=2i-5]+k+V@i+2]+6k)3R
F=Ti-6k+u(i+2]+2k)
(i) 7=31+]-2k+A(F=]=2F) R
F=2i-]-56k+u(3{-5]—4k)
forefafad Yar-gm & St 1 F0 T R

x—2_y—l_z+3a?|_{x+2_y—4_z—5
2 5 -3 -1 8 4

()
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13. f?’@@ﬁ%@qxf y+52 i %:%:%wa’a%}

14, @t =42 ]+k) + A0 —J+k) SR F=27—j—k+pQi+j+2HF
s St A U A hIfe:

. x+1 +1 z+1 x—3 5 z-7
15. e = y_6 st y_2 % o9 1 = 50 T
Hifu|
16. Y@, for qfke gt frefafad €, & o= %1 a9 50 9@ it
F=(G+2]+3k) + MG =3]+2k) 3R F=4i+45]+6k+1 (27 +3]+k)
17. Y@, fet afker geienor frfafead 8, o e 1 =Fan | i
F=(=0)i+(-2)j+B=20k I F=(s+D)i+Q2s=1)j-@2s+Dk

11.6 9ARdT (Plane)
T THAA I g ®9 W 0 R S gkl © 9t Frefafiad § 9 E s vd 91 a8
(i) G 1 Afiers IR get fog @ Toael 1 gl 31 €, fufq sifirels &9 o gaaa
T THHIT
(i) =& Tk fog O TR & SR G 7 fXwn o deed 2
(i) e fXu T @ @ fegeti @ TR 21
e B WHAC o WG T Hied G0N W H|

11.6.1 3T9Td ®T H THAT T THIHIOT (Equation of a Plane in normal form)
T gEdd W faER wifve et gor fag 9@ ofwed g d (d#0) ® (SRR 11.10)1
gfg ON qof f55 @ da1 W ofa & e ON &
IRV A A e |few & @9 ON =d A
21 A T foF Toael W i fog PR gafe,

NP . ON W @« 2|

>N

3@ NP-ON =0 (1)
e ofifst Pt feufa wfewr 7 2 @
NP= 7 — d i (FHifs ON+NP=O0P) X
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TG UHR (1) &1 &9 FefafEd 7
(F—dn)-dn =0

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

N

(2
IE WHAA HT G GHIHT B
FAT B (Cartesian Form)
A 1 G THE0 § W@ 5, GEdd % SAed TR 9y 81 W et §Haa
WaﬂgﬁEP(x,y,z)%l GE

613:7:xf+y}'+zl€
M AT 7 T K- [, m, n 81 T

A=1i+mj+nk

Fon ok A 1 (2) W WiqEIita i W B UM ¥,
(xf+y}'+zl€)-(lf+m}'+nl€)=d

33[8?«'1 Ix+my+nz=d .. (3
I8 TUAe 1 FHAT THH B

Tl (3) WERT e € fF Ak Fo(ai+bj+ck)=dTH
A 1 WY FHEHOT B @ ax + by + ¢z = d THAA 1 HIATH GHIHOT & SET
a, b 3 ¢ FEAA o el o fKep-oue 2|

SETET0T 13 39 HUAS 1 TGSl Hieh0r 1 Sifer St g forg @ %aﬁeﬁm%

SR @ fog & s aifreta WfReT 27 — 3 4 4 (7
TA WM AT ji=27-3j+4k BT
i 20-3]+4k _20-3]+4k

Ll J4+9+16 J29
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AT gHde o1 A TR

oy —3A 4 6
[r NRANGT j 75
TETEAUT 14 WIAA 7+ (61 -3 j—2k)+1 =0 R Y o5 ¥ Tt T A9 TR Afewr =t
feep-ahiare ¥ i)
T THAA o FIq FHHLUl 1 36 YehR ook TRA1 S Gehal B:
F(—60+3]42k) =1 (D

CE| I—6f +3 j+2kl=36+9+4 =7
TaferT (1) o 21 9ali o1 7 9 9N & W EH I © 16

S o HHdd &1 GHE 7 = 4 % B9 6 R
m@w%ﬁﬁﬁ:—gh%}+iéwé€mmmésﬁwﬁg
Y oA 21 36 WER 5 F w0 3 2
77777
SETET0T 15 §HAA 2x— 3y + 47— 6=0% 7o fog 9 30 9@ sifsw)
Tl it qe1 o Afels o fXeh-eumd 2, -3, 4 € THA Sqeh! fEeh-shieme
2 -3 4 3 4

S22 +a 2P a? 2P (ca e mhfd_d_

TAFTT T 20— 3y + 42— 6= 0 ST 20— 3y + 4z = 61 /20 T T F
W EY I R &

2

4 -5
R A AR
ﬁ?%lx+my+nz—d,aﬁmﬁ%3ﬁﬁaﬁgﬁmﬁ@d%l%@ﬁ"ﬁ

THael 1 gt fag 9 %%l

ﬁ
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SEETOT 16 Ha fIg 9 ¥9ad 2x -3y +4z-6=0
R TS T od o UK o RN A Hife
Tl TH ST ga fog o 99de 9% Ste MU od o
R Pk FERTF (x,y,2) T (ST 1111
HHQ'@TOPQ?WWTHX RS 2l
Wﬁwwﬁaqﬁmaéﬁmﬁmﬁm%ﬂ
i ® fom

2 3 4 6
NN RN TN
. 2 3 4
&l OP o feh-erqurd @,@,@%l
Fifeh T @I % fap-hied IR fep-3T THEA eid 71 o7
x oz
1 _ _13 _ 1 ) ¢
«/_ V29 «/—
2k —3k 4k
i S T s

Euﬁﬁw&ﬁwﬁuﬁwﬁa%ﬁmmuﬁ%ﬁak:%
mm%m&ﬁ%ﬂﬁiﬁ_—lg%j%

29" 29 29
(@ feolt| afz g@ fig @ wwaa 1 5@ J@ R wEad % sfyels @i
- [, m, n & q9 A9 H1 9IS (Id, md, nd) Bl 2|

11.6.2 T fe€ QiIwT o arcia aor few fig @
ZIhT S aTet AT T WHIHT (Equation of a Z

plane perpendicular to a given vector and

passing through a given point)
siaRe o, Ue U U 9fkwr o ST dd 3Heh gHdA P(x, Y1 7))
& W § Wq TH U M P(x, y,.z) W 9

Y
YHR 1 shadl Teh GHda 1 e g § (2fem /
ST 11.12) 1 X T 11.12
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oM i foh gaaa Tk fag A, fSrgent fearfa
e G €, ¥ S € iR 9few N o oea 81 °H
wifer o el w freht fog pep fearfa wfew 72
(3Tmepfd 11.13)1

aa fag P ouae o feem gran 8, 9 3 o

>Y
aﬁﬁ,ﬁmﬁ%,a&hﬁ.ﬁ:o.mx ~
AP=7-a . T8feTg 3TeRfa 11.13

(F—d)-N=0 (D)
¢ FHAS 1 WY THIHTOT 2|

Eanipikay (Cartesian Form)

AT o e @3 A (x, y,, z) 3R THGA W FE P (v, 3,28 71 N &
fEeF-31qud A, B @ C®, qdl

G=xi+y j+zk F=xi+yj+zk st N=Ai+Bj+Ch

&l (F—d)-N=0
zgfeTT [(x—xl)f+(y—yl)}+(z—zl)l€](Af+B]A’+Cl€):O
33[8?«'1 Ax-x)+By-y)+Cz-2)=0

TETET0T 17 39 T i WiE 3R hidia SHiehion 1 shifer, s fag (5, 2, — 4) ¥ S
? @R 2,3, - 1 fKp-3rqura orelt Y@ W e 2l
T T4 S € T g (5, 2, - 4) o feurfa wfew G=5712 —4f ® IR 9wl & i
1 sAfeeta dfger N=27+3 ]k 2
THIT, THAe w1 WY FHehol (F—ad)-N=0¥ 9 2|
B [F—(51+2]—4k)]-2i+3]—-k)=0 e (D)
(1) = g &Y § TR HH W eH 96 €, o

[(x=5)+(y=2) J+(z+4)k]-2i+3j-k)=0
B 2(x=5)+3(y—2)-1(z+4)=0
3791q 2x+3y—-2z=20

N

S A 1w GHERO 7
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11.6.3 @17 2maGte figei’ & gl W aret
quaed @1 WHIEYT (Equation of a plane
passing through three non-collinear points)
7 e gaaa W feo 09 sat@ fagett
R, S 3R T o feufq wfeer wawn: a,p 3R e ¥
(3TMeptd 11.14)1

gfser RS @R RT f&u @naat ® ) gafag .
Tfee RS xRT fogei R, S 3R T w1 sr=fee ST 11,14
FH A T T A B HH AT I o
#1E farg Pt fearfq wfewr 7 1 s@feie R 9 ST el a1 |fee RS xRT W &e, g9de

&1 GHiHl (F—d) - (RSXRT) = 0 B
7 (F=3).[(b-a)x@@-a)]=0 . (D)
IE T oTE fagsti | ToRA ame g9da o THI 61 Hiw

ki e <

| Feuit | s wfen ® i et fig e =i e
22 9fE fag s &1 Y@ W o € qd 389 e ael e SHdd
B (3Mfd 11.15)1

3 GUdS Teh T o Y3l shi ifd g el

fageti R, S IR T & sfafdee & ol i
T o Y3i o §eA ATl T HSE 2 STeEht 11.15

Eacipikav) (Cartesian Form)
qﬁ?’ﬁmﬁg@ R, S 3ﬁT T ﬁé'?ﬂaﬁ SHHRT: (X1, y1, 21), (X2, V2, Z2)3:ﬁ'{ (x3, y3, Z3)%|
M ST for wHaer © fwdlt fog Pop e (x, y, 2) @ g@en feufa wfger 721
RP =(x—x)f +O0-y)]+@&-2)k
RS =(z—x)f +(2—y)j +@-2)

RT = (x: — x) i+ (s — yl)] +(@—-2) k
1 gHl i 9w 9T o g (1) § giaeeed i W g9 Ud © 6

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

SilsiE| 'I%TS (x1, y1, 21), (X2, y2, 22) 3:ﬁ'{ (x3, y3, 23) g T T o THAA oF THIRIOT kT
HTATT T B

=0
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FEEruT 18 fageti R(2, 5, - 3), S(=2, -3, 5) 3RT(5, 3,~ 3) ¥ WM a1l FHae shi WiEsT

TRl F1d SIS

T HF T G=27+57-3k, b=—2-3]+5k, c=5{+3}-3k

9 G, b AN E W S O HAA 1 Wiy gHie frefafEd 8
(7—5)(§Sx§?):() ()

a (F—a)-[(b-a)x(c-a)] =

g [F—(20+5 ]-3k)]-[(—47 -8 j+8k)x (31 =2 ))]=0

11.6.4 GHAAT & THIGIUT &7 3id: GS-B7 (Intercept form of the equation of a
plane)

TH 3T=3% |, 0 WHAA o THIHT i, SHeh gR1 fewnell W e fd: @< & ®9
T FHON| T AT A T FHIHT

Ax+By+Cz+D=0 (D#0)?I (D
A AT T g x, y, 3R z-378f W e 3fd: e FAN: g, b 3R ¢ (ST 11.16) T

TR : TGS x, y 3R z-3180 W A g (a, 0, 0), (0, b, 0), 3R (0, 0, ¢) R Therar 21

z
-D
Tgfaq Aa+D=0?3ITA=7
-D
Bb+D=0?3ITB=7
CC+D=0'<’TIC=T Q (0,5,0)
T HEI ] A & TR (1) § ufaeenfud @i P (4,0,0)
WA W EH U © TR X SR 11.16
E A o))
a b c

S 3d: @e ®9 § gudd 1 s g 7

IETET0T 19 39 AT H1 GHIHT0T J1G HITT S x, y 31 z-37ef W %wae: 2, 3 3R
4 3d: @ HEd Bl

T HE S, FEdA T GHE

Xy z
—+=+—=1 . (D)
a b c

T a=2,h=3,c=470 2
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500 o
a. b 3R ¢ T 9 F (1) § yfaeenfya 6 W 89 guda &1 1 gHe

§+§+§:1 A 6x + 4y + 3z= 12 I H 2

11.6.5 Fﬁ fé(r gaael & Hl'(\'IU&sC‘"'I g T S aiel THEAA (Plane passing
through the intersection of two given planes)

AR ST, SR, wEaw, foe Wi ]
FO: F.A =d, I FLA = d ¥ T R G
v W fem frd fag w1 Refd afw o <A {

TR 1 T HM (SR 11.17)1

o 50 T R feow faeh fig 9 fefa wRw s @ T
[ =d 3R 75, =d, TR 1117
gHifery A o qeft arafaes @Hl o fow g9 T € T
{-(n,+\iy) = d, +\d,
Hifh [ Wes ¢ Ty 98 W & e fag ol gae s 2
T THR THIBI 7 - (7, + Aiiy ) =d, + \d, FFq@ 7, i Frefaa w2 € S oo 2 o Az
EAEIEN| f,nlaﬁTnya?WWﬁaﬁWW%ﬁa%@aﬁwwml
o7d: guaell Foii, = d, R 7 -ii, =d, o Weesed W@ o 9 9t fRd gude &
THHT 7 (i, + M) = d, + M, ) (D)
HAE B (Cartesian Form)
A ®Y o fag A

i, = Ai+B, j+C k
i, = A,i+B, J+C,k
3?|'{ 7= xf+y}'+zl€

@ (1) 1 uiefdd &9 2:
x(A+ M) +y B, + AB) +z(C, + AC) =d, + Ad,

a0 Ax+By+Cz-d)+ MAx+By+Cz-d)=0 .. 2
S 9EE A o fore fou wmaen o ufdessd 3@ 9 gk SH ot el wmae 1 e
HefteRTor B
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SEETT 20 WHAA 7. (f+ +k)=6 3R F - (2 +3] +4k)=—5,% Wi qen fag
(1,1,1) ¥ ST a1el 99aa 1 9l FHier 9 it

T =i+ j+k I A, = 27 +3]+4k ¥Wd, =6 I d,=-5%
AT G 7 - (7, + i) =d, +Ad, T TN FH XV,

T+ j+k+0Q21+3]+4k)] = 6-5A

S|

Rl TA420) 7 +(14+30) j+(1+40)] k = 6—5A o (D

SRl A U arifesh e 2l

F:xf+yj+zl€,@el WEY Ud ?

(xi+y J+zk) [1420) 7 +1+30) j+(+40)k]=6—5)
a T+2A0)x+(1+30) y+(1+4N) z=6-5A
a (x+y+z-6)+A 2x+3y+4z+5)=0 . (2
e FIIER 3refiee wudel fag (1,1, 1) § w1 €, o T8 fag, (2) i " &wam
1M

N

S|

1+1+1-6)+A2+3+4+5=0

gl e
14

A% T OF & (1) § gfaeenfyd e W 89 9 7, TR

: (1+§)5+(1+2)}+(1+§)l€] - 6—2
7 14 7 14

N

10, 23, 13- 69
Bl ol 2ie22e 2k = =
: (7”14”7 ) 14

R 7207 +23 ] +26k) =69

S gHad &1 s1dfie gfew T B

11.7 St Y@Teil &1 WE-aeia g1 (Coplanarity of two lines)
T ffse fF 9 9a T
F =G+ - (1)
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502 T

e 7=, +ub, € ()
T (1) fag A, ot feafs wfeer g, 8, @ €6t STt € qen f, & 99 81 W (2)
fag B fomet feafa wfewn 6,2, ¥ Bt ST 8 @20 b, % IR 21 0
AB = 4,4,
A Y@ We-qela ¥, A iR Fad AR AB, by 3R b, We-qel 21 21efq,
AB.(bx b,) =071 (d,— d) (b xb,) =0
wHAT B (Cartesian Form)
o efifete fom fageni A 8iR B o fenes s (xl,yl,zl)E»ﬁ'{ (xz,yz,zz)%l qH ifeg
& b 3R b, o Reb-31I FA: a, b, ¢, T ay, by, c, Bl T@
Kﬁz(xz—xl)f+(y2—yl)}+(zz—zl)l€
b =a,i+b J+c¢ k; 3 b,=a,i+b, }'+czl€
T4 @ We-qeid €, A% SR haa AR AB- (b, xb,)=0 & fr=fafe #dta &y
¥ = Y THhd T
Xpo=X1 Yo=Y L%
o B -0 . ()

a, b, G

SaTET0T 21 9ISy f Y@

- - 1 -2 -5 .
XH3_ Yol 270 g XLV T2 270 o w4
31 5 g 2 s

T AR BH WA € fF x =—3,y, =1,7,=54a,=-3,b,=1,¢,=5
x2:—1,y2:2,z2:5,a2:—1,b2:2,c2:5

319 frefafed IR o1 W) 89 94 § R

X=X =N L% 210
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11.8 =Y HUAH o e AT <hIOT (Angle between two planes)

UftaTaT 2 € GHdel o W= 1 hIU 3Tk STl o HEFE IV g GRHd 7
(3T 11.18 (a)) M ST fom =l § wodell o e &1 &1 6 2 al 180 - 6
(3TRT 11.18 (b)) ¥t S¥eh <=t =T 101 | €H = I01 i € GHelell o siiel 1 i1 il

T A o T, 7o =d, 3R 7 -7i, = d, O 19 B HWO T q9 fRw wed
fig 9 gadell W) @9 T tfetsi o o= 1 R0 0 2l

n,-n,

ad cos O =

ln | 1n,l

Sfireial o el Rl RITT
maal/?{\790 -(90-9)]
n, — _)/
0 n,
/ v/
0 HHAA 2 ",
S 3 ' 180-0

T 1T
@ STFRT 11.18 ®)
| fowrot | guder wWeR wee € AR 7., = 0 3R WER € AR 7 N

7i, TR

HAT /Y (Cartesian Form)
qH <fifst T
A x+By+Cz+D =03 Ax+B,y+C,z+D,=0
o o= 1 6101 0 2
o wHqal & Afirera o fasp-3gua %AW A, B, C, 3R A, B,, C, ¥1 zHfaT
A A, +B, B, +C, C,
\/Alz +B +C; \/A§+B§+C§

cos O =

1. aff 9 FHde TR od © d9 0 = 90° 3 TH TE cos O = 0. 31
cosG:AlA2+BlB2+C1C2:O
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TETET0T22 & FHAEl 2x+y—2z="5 3R 3x—6y—2z="7 7k s 1 shio] Figyr faify
SN F hifS)

T | AT O W19 R HIU T 7 S Sk SATeAs] o S T IV &l GHAA
feu o geiteon 9 wHae o afew stfica

Ni=2i+j-2k3R N,=3i-6j-2Fk 2

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

G4

37d: 0 =cos 3|

SETETUT23 & WHAA! 3x — 6y +2z=7 3R 2x+ 2y — 2z =5k = 1 I 1 AT
A x+B, y+C z+D =0 3R A x+B,y+C,z+D,=0
¥ % W W U@ 2 A =3B =-6,C =2
A,=2,B,=2,C,=-2
32 +(=6) (2) +(2) (-2)
Y w67+ 27) (22 427 427

9i: cos O =

10 | 5 53
Tl7x2J3] 73 21

Tqfeg 0 = cos™! [ﬂJ

21
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11.9 90 ¥ faw ﬁa@ <t Qﬁf (Distance of a point from a plane)

|9 ®Y (Vector Form)

ww fag p fower feufs wfewr g o w wwaa o, fowa @i 7.4 = d

(3TeRfd 11.19) W fo=m wifsy
V4

N

V/

T, T,

p L\ P
----- T a

a N N N Ly
..- Cd

o d. ... v o I
K- U |
X

(a) X (b)

3TTeRTd 11.19
TA: f9g P9 wHaal 1, % WHIR WHAA 1, W foeR SISy q9de n, o tfiets
T GET 5 B 3 SHH GHHO (F — d)-A=0 2l
A FeA=d
o, qa 95 ¥ 39 9uaa &1 @ ON' = G- 4l ¥ 39faC P& 9wadt n, 9 30
(3Tepfd 11.21 (a))
PQ=ON-ON'=1ld— d-il
2, S Tk 95 9 A Eae W wd H1 e g1 3ehia 11.19 (b) % fAT ew 36l whR
1 IR Ty Y Fehd 2

1. afk T 7, 1 THE 7. N =d, % §9 B8, @ N A WA 8

amm{a—'a-gl‘d' 3

2. T S5 OW ¥aqd 7 . N=d &1 0 %%(aaﬁa:on
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FAT B (Cartesian Form)
M AT 7R P(x,, v, z,) T oo fag @ fomen feufa wfewr g € 9o Ru wwaa &
AT FHRTOT
Ax+By+Cz:D%
GE Ei:xlf+ylj'+zll€
N = Ai+Bj+Ck
3d: (1) o R P 4 99qdd W el i @ialg

(xlf+ylj‘+z11€)-(Af+Bj‘+c1€)—D|
J A?+B?+C |

Axl+Byl+Czl—D|
\/A2+B2+C2 ‘

SETET0T 24 95 (2,5, -3) FT WHAA Fo(61-3)+2k) =49 T I@ HIfS
T W a=27+5]-3k N=6i-3)+2k3Rd=4.
ey fag (2, 5, - 3) 1 XU woaer 9@ b 2
127 +57-3k)-(6i—-3]+2k) —4l
167 -3]+2kl

[12-15-6—-4| _2
T \36+9+4 7
11.10 Tk T 31X Ueh WHAA o il AT hIUT (Angle between a line

and a plane)

Y@ 3R 99ael o 3ifieid o o9 o ohI0 T U

TR 2 Tk @ SR U Huae o T R B, ety —> /%@1
(complementary angle) I3 Bl € (3Mehfd 11.20)1 / A /

|feyr ®T (Vector Form)

I SfoT o Y@ &1 THE F =g+ A b & de -
GHAA o1 GHRT 7 -ji = d 81 99 &1 3R qHaaA STERT 11.20
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Afirera o s #1 F0 0, FEfafEd g 5 oI B S geRar 2

b-ii
b7l
3R 39 YR @ IR GHAA ok S T HO ¢, 90° — 6, 5N TGT 7 37

sin (90° —0) = cos O

cos O =

b -ii b-n
Flq, sin ¢ = a o
[b1 1nl
x+1 'y z-3
ISTETT 25 @l 5 =3 S
EHIS L

Te A T fop YT SR TEde o sifietd o ofte o1 wIu10 Bl XU T Yan 9o 99ad
& THHION i AW 9 F FFd HH W &H

F=(—i+3k)+A(2i+3]+6k)
3R (107 +27-11k) =3 9 &@ &
R b=21+3j+6k 3 i=10/+2]-11k

Qi+3j+6k)-10i+2j—11k)

3d: sin ¢ =
\ J2+ 3 +6 107+ 22 +11
— 40 8
= ———'?fﬂ = l—
| = 3= o o= )

|[woraeft 11.3]

el T F e e S bt A e i e B
EUSIGEETIS LS
(a) z=2 b)) x+y+z=1
(¢) 2x+3y—z=5 d) 5y+8=0

2. U GHAA 1 WEW GHHOT T HIS, S get fag @ 7 W g W e, iR

qfeer 37 +5 j — 6 k W afera B
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10.

11.

12.

13.

TIford

. Trefafeq gaaet 1 S THw 19 RIS

(@ FG+j-k=2 (b) F-2i+3j-4k)=1
(©) F-l(s=20)i+QB—1)j+Q2s+t)k]=15

. Froifefen feofem 4, 7o fig @ @9 T o9 & TR % R 96 S

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

. Trafafea sfas o siaid Tuact &1 afey Td S THET 9 HIfST s

(a) f85(1,0,-2)F S & iR {+ j—f "uaat R Aferd 2|
(b) T3 (1,4,6) T ST &1 3R {2 }4+ 4 FHq@ R sfoca Tl 2|

. S GHACA! 1 TR0 I ifee S fefeiea @ 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 FIC T [d: Wl I A Hifon
. Y HHAA 1 GHEHO A I G y-18 T sfdaEe 3 3 S a2 0X

& GHId 2

. SH TG H1 GHIHOT A BN S EEAE 3x -y + 2z — 4 = 0 3R

Xx+y+z-2=0% Hideded qen fag (2,2, 1) ¥ e S 2l
IY THAA H1 Qe THHTOT [ RIS S gHael FL(27+2 ) -3k) =7,

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

et x+y+z=1aﬂ12x+3y+4z:5¢qﬁ%ﬂi@©%ﬁwaﬁaﬁamaa
x—y+z=0T Aded qa 61 GHIRLT T HIFST)

guqelt, fSmer |few e 7- (27 +2 j—3k)=5 3R

F-3i—-3j+5k)=3 ¥, o a9 &1 %I @ HifT

forefefan gei o S iy fop s fau T aedel o g7 TR © e weed
€, ok 34 ferfd o, 5190 3 7 @GR € 3R A &) oAdad @ Sk = w1 H0
q eIl

(a) Tx+5y+6z+30=03R3x—y-10z+4=0

(b) 2x+y+3z-2=03Rx—-2y+5=0

(¢) 2x—2y+4z+5=03R3x—-3y+6z—-1=0

(d) 2x—y+3z-1=08R2x—y+3z+3=0

(6) 4x+8y+z-8=08Ny+7-4=0
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14. frefaftad goi o g e T fog o e Tu 9 g9aet w50 F St

fog auaa
(a) (0,0,0) 3x—4y+12z=3
b)) (3,-2,1) 2x—y+2z+3=0
(© 2,3,-5 Xx+2y-2z=9
(d) (-6,0,0) 2x-3y+6z-2=0
fafaer 3ergvor

SETETUT 26 T @I, Th O o a0l o | o, B,y, S, I Al € af fog it R

cos® o + cos? B + cos? Y + cos? 0 = 3 zZ
T Uk O, T THRI0ER Tk il € foEent CO. 0 Dpo. 4, 0)
e, HerE 3R SeE §9E e 2 @0,a)G .
TH ifse f OADBEFCG T ¥ fS¥eh! 9 (a,a,a)
ST ¢ A T B (3MepTa 11.21)1 o B(o,a,f)}{
OE, AF, BG 31X CD =R faervi 7] & A@,0,0) D@, a,0)
E\:ff\algaﬁ O de«a EﬁmﬁmeEam a;rq;ﬁ[‘]‘]’z‘]
ool OE & feep-whiarea

a—0 a—0 a—0

Vil v+ N+ +a> NP +d +d°

1 1 1
S S R

1, Nl 1 1L e 111y
\/5’\/5\/5’\/5’ V3743 V3437 4B
oM ofifSe €t T W@ S OE, AF, BG, 3R CD, & |19l 9T a, B, Y, 3 8 shi0T et

?
GE cosoc—\/f (l 4+ m+n);cos B= \/*(—l+m+n)
1
cosy= \/7(l—m+n) cos 0 = \/f(l+m—n)
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a1l ek Sied W EW UM © TR

cos® o + cos® B + cos? Y + cos?

3 [U+m+n)Y+H+m+n)P] +(-m+n)?+{+m-n)]
:%[4(lz+m2+n2)] :% (FAfH P +m> +n*=1)

TETET0T27 SH a0 1 GHEHU A ity e fag (1, - 1, 2) sfafae @ @ik S
Fodel 2x+3y —2z=53 x+2y-3z=8% ¥ Y% W o4 2

7ot feu Tu fog =t sfafdse & A aaad &1 FHiwI
Ax-D+BG+1)+C(z-2)=07%I (D)

Fodel 2x + 3y —2z7=5 3R x +2y—3z=8, % ¥ (1) gV Yo FHIA W s 8 o
S 1 WA T T EH U © T
2A+3B-2C=03RA+2B-3C=0

T FHHIN 1 Bl I W EH U © o A=-5C 3 B =4C
3T A= FHEH B
~5C(x-1)+4CH+1)+Cz-2)=0
SR Sx—4y—-z=17
SaTETuT 28 fag P(6,5,9) @ fagaii A(3,-1,2),B (5,2, 4) 3R C(- 1, - 1, 6) N
fruiftd woae &t < 9@ i
&1 WM Wity o wHaer 9 |9 fag A, B, @en C €1 fag P wHdel W o« %1 U
D@l g4 erfie g PD o Al € W&l PD, AP %1 AB x AC W U89 2|

I: PD= AB x AC o 3Tf<3 SohTE WKy ael AP 1 Sl oH®e 2l
e AP =37 +6]+7k

ik
AR ABx AC =| 2 3 2/ =12{-16]+12k

-4 0 4

. 3i-47+3k
AB x AC o eTfewt ey = ——————
X E_GFT_E: \/ﬁ
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o PD = (37 +6]+7k). 2 -4j+3k
J34
_3VM
17

forereua: fag A, B 3R C 9 oA a1t Hodel o1 HHI1 T1d shifoq 3R ad fag P
HT HHAA | U TG Hife

SATET0T 29 3FTisY fom T@md

x—a+d y—-a z-a-d

o-9 o o+0
x—-b+c y-b z-b-c ,
3R By " B " Bev Heg-deita 2|

T F8 9 ¢ TR
x =a—-d 3R x2=b—c

y, = a y,= b
z,=a+d z,=b+c
R a, = o—9 a,=B-v
b = a b,=8
c,= o+ c,=PB+y
CERSINEED
=X Y=V L% b-c-—a+d b-a b+c-a-d
a, b, a |_ o-29 o o+9d
a, b, G P-v p B+
TR fo=r wifsu)
TR w9 I Ted WH W Sgd W eH U 2
b-a b—-a b+c—a-d
2| o o o +9 =0
p p P+v

Fiifer gorm 3 fgdta w9 gue 21 ofd: <91 e gg-aeid 2l
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IETET0T30 39 fag o feunier T ity sl fageti A3, 4, 1) 3R B(5, 1, 6) 1 fietH

el {1 XY-ae Sl et B

71 fagafl A @R B9 M orelt Y@ w1 |iggr qeienr:
FE30+4]+k+A[(G5-3) +0-4)]+(6-1k]

e F=3i+4]+k+0(271-3]+56)% v (D)

T ofifs Pae fag @ el W@ AB, XY-d1 1 Sfd=se il 21 ad fag P fefa

AT x7+y jF ETH R

7 fag erayd & Wit (1) 1 "= & 1 (F0)

ERIGY xi+yj= G420 +(4=30j+(1+50Mk
§, G aiR £, TOTR H oA R W EE IR

x=3+2A

y=4-3A

0=1+5A

TIPS THRTON F BA FE W EH UMW © TR

31d: a1 fag o fdens (E ? 0)%

g 11 ¥ fafaer gonaeit

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

2. qﬁﬁw@@ﬁﬁﬁ%—mll,ml,nlﬁ?lz,mz,nzﬁﬁmﬁ
T A R oA @ H K-
mon,—m,n,n l—nl,l m — lz—mI%I

3. ‘o"’f%@ﬂaﬁaﬁﬂ@WSﬁW,WW—Wa,b,c@Tb—c,c—a,
a—bel

4. x-31& o AR q1 JaA-fog ¥ S arel @1 1 FHwO Jd RIS

5. afg fagell A, B, C, iR Do féwmes w99 (1,2,3), (4,5,7), (—4,3,-6) 3R

9,2)% d AB 3R CD @i & i< ol hI01 M HIToy|

sk
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11.

12.

13.

14.

15.

16.

17.

18

-fadtg snfafa 513

fz FEmt x—1 _ y—2:z—3 3k x—lzy—lzz—6wmng
-3 2k 2 3k 1 -5

ql k1 WE J1d hifeg)

85 (1,2,3) 9 S arefl @21 96 7. (§ 42 j-5k)+9 =0T e W@l FH
qfcer FHieR T Hifsu)

9 (a,b,c) ™ 1 oA AN TA 7- (G + ] +k)=2 o THIR a7 HT FHHT JA
Hifu|

et F=67+2 j+2k+A(@-2]+2k) @R
F=—di—k+n@i-2)-2k d= %1 Za9 50 7@ SIS

34 fag o vl @ wifew el fagat (5, 1,6) 3R (3,4, 1) 1 e @t
W@ YZ-99 ! S 2

34 fag o vl @ wifew el faget (3, 1,6) 3R (3,4, 1) 1 faerm aref
@ ZX-a9 ! e 2

39 fag o Fdensr Tra shiferg sl fagent (3,-4,-5) 3R (2, -3, 1) ¥ oA ol
@, gada 2x+y+z:7a?WG|Tﬂ'T%l

fag (- 1,3,2) ¥ S o) 941 WHAeAl x+2y +3z=53 3x+3y+z=0% ¥
YAF W oA THAA 1 GHHIOT A it

I g (1, 1,p) 8RR (=3,0, DTHTA 737+ 4 j-12k)+13=0% ToF Tl
R feod &, @ p 1 9F F@ Hife

oAl 7G4+ 4+ E)=13R 727 43— k) +4=0 F WS W@ 9 WH
I qAT x-3187 o GHIA a1 GHIHIOT J1d hifoId|

afg O et fag qen fag P Fdwnss (1,2,-3), % @ fag P9 WM =t @en OP
o g dd 1 HHIR FMd HIfUl

A 7. G+2 ] +36)—4=0 3R 727+ j—k)+5=07 U= @1 &
3fdfele T el 92 G 7. (57 +3 j—6k)+8=0 o e el Hl HHIHIT
d hifea|

g (- 1,-5 - 1009 W1 7F=2i—]+2k+A3Bi+4]+2k) 3R FHa
Fo(i—j+k)=5% ufdessa fag & wea &t < 9 wifu)
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514 TTfoTd

19. 83 (1,2,3) 9 SH aeft 921 GHaell 75— j+2£)=5 3R 7-GBi+ j+hk)=6%
TR @1 1 AT GHIH0T Jd hifa)

20. 3 (1,2,-4) ¥ S ol s A s ’“;8:y_+lé9:z;103ﬁT

~15 y-29 z-5 .
x3 =y8 =Z_5 W o @ T A G [

21. I T THAA F IHATEE a, b, ¢ 7 N TR GoA fag W @ p 7 © @ fug
1,11 1
aﬁmﬁ?+?+—_

C2 p2
Tl 22 @R 23 H WEl ST 1 T BT

22. T GHAA 2x+ 3y + 4z =4 3R 4x + 6y + 8z = 129 o= HI 0 2

(A) 25T B) 43FE  (C) 83FE (D) % e

23. 9Hdd 2x—y+4z:53ﬁ'{5x—2.5y+10z:6%':
(A) TRER < (B) TR

(C) y-318 T i i 2l (D) g (o, 0, %)@ T €

aRTIT
¢ U TEr i faep-shEred W g et w1 o= fTen o e s s
1 HIEEA B 2l
L g W&@%@aﬁﬁ%—aﬁw l,m,n%?‘ﬁlz+m2+n2:1
& T faget P(x,y,z) 3R Q(x, y, z,) H fHAH ol @ #t fep-hreme
XNH=X5 TN 7% ¥
PQ ° PQ ~ PQ
Sk PQ= \/(xz - x1)2 +(y, - Y1)2 + (Zz - Z1)2

¢ T @1 1 faep-3muE 9 ged S W@ i R wiged o geeem
2t €l
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2 qﬁ{@i@ﬁﬁ&j—m l,m,n?::ﬁ'{ﬁ‘@‘—aﬁqﬁ a,b,c%?ﬁ
a b @
lz\/a2+b2+c2;m=\/a2+b2+c2;nz\/a2+b2+c2
¢ fawmaeia YTamd sfafe #1 9 W@d s 9 9 g € @i A 8 gfaesd 2
g Yt fafa= ol & Bt 2
¢ faumaeita Y@reil & sl sl siur o8 w107 @ St R g (adiFa g

fog 1) 9 fawmdeta TRt § ¥ yoie o qHia St T8 3 Ufdaesdl e
o de § 2

& % ll,ml,nlﬁ'{ lz,mz,nzﬁ%—maﬁﬁi@@a?ﬁﬁwe 2
GE

cos O = Il L, + mm,+nn)l

¢ AR a,b,c 3R a, b, c, Tep-TIam@ A QA W@t & d= B A HO
0% da
a b b, + ¢, B

\/alz+blz+cl2 \/azz+bzz+c22

¢ T 9 fag et feafa ofkwr 5 @ 9 o aeht ok 9few 5 & gai @
1 Tfew FHFE 7= G+ A b Tl

* 8 (x,y,2) ¥ I o Y@ 5ot Keb-FET L m, n €, H FHH

X=X _Y~ N _27% 3
[ m n

& < fageti ook fearfa afer g oIk 5 € 9 ST arelt Y@ o qefieRtor o1 gfeer
THHE F=ad + A (b —d) R
¢ T fogew (xl,yl,zl)?:ﬁ'{(xz,yz,zz)@ M aTelt W hT HIATE THIRIOT

cos O =

A ) SRS S TR
Xy — X Y= =4

¢ AR R @A =g +Ab I F=a, +Ab,, F HA F IR O T @

El'bZ
15, | 1D, |

cos0 =
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. zrrqa%@aﬁx;xl =XTHh 274 g

1 m n

=B 2T h IO s gmmwme ¥

[, my n,

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

¢ I fawmacia tae o S $ FHAae 50 98 WWhe § S QA et W
R

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

(b xby)- (@, — G@)

| by b, | @
o AT TTH YN 2Ty BN VI 2L o
4 bl ¢ a, bz (&)
st =

o Sin?”2 T V1 2 ¥

aq b, 1
2l

) b, ¢

\/(blc2 —bzcl)2 + e, —czazl)2 + (a,b, — azbl)2

b x (d, —d,)
s | ©

¢ T 9Hqq, FEE! g9 fog 9 38 ¢ 9o wEaa W qa fog ¥ sifved sahE
ofew A 2, w1 9w ®9 F THHE 74 = d T

¢ T §HAd, fSEwt g fog 9 30 ¢ e gHad o SAfved i feep-amed
I, m,n %,EFT@ﬂWUTlx+my+nz:d%l

¢ T fog fogen feafa ofkw 5 9 oM aren ik 9w N W od q9dqe
THH (7 -G ). N=0%7I
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@mmﬁg(xl,yl,zl)ﬁlﬁaﬁﬁ@ﬁﬁi@mﬁ&j—w@m&
B,C ¥, W T THIA 1 FHHEWA (x—x,)+B (y—y,)+C (z—z,) = 0 &l
T s fgel (v, v, 7)) (0, ¥, 2,) IR (x,, ¥, 2,) | S A FHAA BT
iRt 7

X=X Y=y -

=% =N L=l

X3 =X V3=V G4
@ fogeit foror feafa afgwr g, b @R ¢ 1 sfdfdee & o1el THde @i
| FHH (7 ) . [(b-a)x(E—d)]=0
Th wHaA S R & (a, 0, 0), (0, b, 0) 3R (0, 0, ¢) W HEA B,
ThEm = 2+ 2 =13

b ¢

a
AN 7-7i, =d, AR F-ii, =d, o FTesd H oA dled FHAS h1 HiEw
THEI 7 - (7, + Miiy) = d, + Ad, T, & L TF W=t 2|
et
A x+B y+C z+D =0
A, x+B y+C z+D,=0
o Yfdessd ¥ oA alel GHAA 1 FHIH0T
(A, x+B y+C z+D)+MA,x+B,y+C,z+D,) =032l
AW 7 =G, +Ab @R F =G, +pb, T-aE € AR
(@, =G (b xby) =0
af% ST @ fagett A(x,, y,,z,) T B(x,, y,,z,) & Tl € T THAEAD

XYo=X Y= L4
a, b, 9}

g =g =0

& b, @
< e Toreh |iee ®9 7+ i, = d, AR 7 -7i, = d, & A1 $Th el 1 = HI0T
| 7, -1, |

9% a9 0 =cos’ —
|7, 7, |

2022-23



518

i
W@ F=d+Ab 3R TA F-A=dh 5= H A &0 ¢ T T

dedl Ax+By+Cz+D, =03

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

\/A12+B12+C12 \/A§+B§+C§

e w9 °, wH fag fome fufy afkw g 2, 9 @@

ld—a- Al

TF 9 (x,y,,2) 1 T Ax+By+Cz+D =08 @

0 = cos’!

Ax, + By, + Cz; + D
JA?+B?+C

— Y ———

L)
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