3D GEOMETRY

Deccrion RATios
N2 <@bc>

&

DIREcTION COS/nES
DC’S <1.~"’;)’)>

OE A LINVE
are fro/pm‘iam/

e.=AdL,b=2Am,L=An

2
L +m*+n=|

or 00324'(1'- COS"ﬁ FCosty =| = Sin'd + Sin*R+Sin V=2

o, B,y : DIRECTION ANGLES ! TI—«, T-R ¥
L, m > n . DRECTION COSINES Cd-c-'-‘)

@a,b,c: DIRECTioN RATIDS Cd./: 's )

4 _Zf____. Kk -k, 2 -k (:ome Constant)
@ b 3
{=ak , m= bk, n=ck
= 14 ‘m=% b s p=it
N b e N @b e J a=+ b e™
Whwe _Z£/ L
N @b e

:H’ bC'S OJ xﬂxes ﬂf& : </I D/O) ,<0;}:07 ,<Dfo[}>
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@ Line thw One - Poin't and Pam”el 40 a Vector (DV /:'he)
(PDint- Pavallel Form)

» Vector Form . Cartesian Form

> > > X—%, _ Y=Y _ 2Z—Z, ~
L= adprb x v ¢ N na k)
— aﬂ-*w
» Parametvic Form b 2)
— (AT
=% +4A - z.) A ‘ﬁ
QL|||I >
=9 +bA - A
Z = 2, +CcA 0

@ Line thrw Two - Points (mo—PDint FDrm)
s VCctoy Foym

» Cartes.an Form

X—-% _¥y=¥ _Z2=2,
-2 Ju-Y, 22~

. 3 points A, B& C are Collinear if A€ =)8C o uAC ek,

@ Lline thuw a point and Pevkendiculav to Two Lines
(Po‘m{' - vapend}culav Form)
/

» Vectr Form 2 {
j/ f’ !
e 4 - — -5 4"_—_— - =0 !
A= Qf)\(_b.Xb,_) 5 byx ba —
== b ?_1)_
1
v

o Cartesian Forms are also Called as _(‘)rm;nebﬂ}. or {tanclard Forms

« Each of the forms can be Casilj converted to other ,
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3. Angle b/w 2 Lines

Two Given Lines:

—)

4. A = @, + Ab,

fL: X = E’z—r/ul_:_

= /0
Anj/& .L/hl ﬂ, x»jz_ N R
E=ali+6lj+clh

B —-& == A
= ﬂnj/e, bfw b & b, )/ _,t =a,,;,\+£»;.f+ €k
Cos & = | B by s ]
. e SinP = |- Cos™p
15,11 b, | ( ; )

Q, 4.+ b, b, +C,C,

NaF+bFrer | 0> +bErC>

or | Cos O =

oY CD S Q — |jl '(2- + mm, -+ n,n,.___‘

KEYy PoiNnTs e
If 4, L{, ,0=90 > Cosh=0, then b.b,=0

Condj tion of
PEVPenalicueri"}

L

Q.+ bb, +C.C. = 0

oo LI

0A Z=f\-6-:_ 2 ﬂ:. b, _ G Condition »f
4 b, Ca Pavalle/ism

, 0= ) > Sin®@ =0, then K&E’f-o

’ I_F O is acute , Cos@ 1S posi-l-i\«e
Il ® is Obtuse , Cos0 s neg ative
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4. Foot of Perpendicula

, P (®,,9,,2
Civen.' C =)

i H+AD (Line £)

] -
< >
™M (%2,),,2.)

v P(x,,y,,z.) ) S an] Poin‘t owlside o_p ﬂ
e PM L { ; Mis the foot of pevpendienlar from P

Algorithm
Steps t» Find the Coovdinates of M (Foor oF 1)

|. Convevt E‘l' o‘f_ ! +o Pﬁmmetrit_ (|1( not)

2. Get the CGeneral Cooveinates of any point
on é T Brms o‘p A ,/.( ete.

3. General Cooveinates will ve}aveSent ™M as well.
4 Find D.R.'s o_(_ P ™M ((57"1- 5?) re. <X,~% ,Y,-Y ,2,-2, >
(b.ﬁ..s oA{, Y ave jiven)

5. A< Pl , use Qa,6,+ bb,+CC =0
§. Get the value of A (scalar) from step s
7. Put the vale of Ain Step 3 10 get the (oovdinates of M

o I[ dine L is x, yor z-axis, Coordinates of M
win be (k, 0,0), Lo, k, 0) ov (0,0, k) Agsp.,
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5. Image of a Point

Given : . P(%,%,2)
AN + A 27 @ineﬂ) 1
e Point PCx,,%,2.) /s P " 222‘_1)’& - >
any point outside of v |
P Ll M, v, z.) 62;7_ P/ (2, 2)

the f’aaf 0{ /?C’ffendicu/m/
v let pU( .y, Z) be the /MAGE of P

Algorithm
Ste.'bs t» Find the Coovdinates of p/ (Ima.J_c O_F P)

. Get the Coordinates of M (as foot of L Pm)
(Follow ail the Steps | to 7 as in FooT 0F L)

8 As PM= MP’) Considey M as the mid- Poin‘t D_ﬁ_ PP’

9, Get the Cooveinates o_)ﬁ 'Pf Using fection-Formula
(i.e. Mid- print Formu'm)

# To Find the distance between P and P' (or M)
—— Use bdistance Formula

¥ To Find the e.cluation o_'L line Join‘.n} P and p' (ovr M)
—— Use Two- Point Fovm
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6. Coplanar & Skew Lines

/]
CoPLAvAR LINES i
. X ANE
e Lines /n the 4 e 5; >
SAME Plane ﬁ\ﬁ’.... L ;
g XY Yz etc, ave 40 :
/ w
¢ 0
e Either Parale!
Z2=0
o Ovr Inz‘ev.cer.ﬁry, XY PLANE
e Dv Coincioent /7

Neithey quﬂ//el Novy Inf'ﬂrsecﬁn;, /Lines Ave

v CKEW LINES (Qnd
e ND/V - COPLANAR.

Distance belveen two Lines . (
In'l'év'.cecTivy, Lines ! ZERO ‘é
(coPLANAR. ) P N
(To FIND THE PoynvT OF /INTERSECTION)
- P R

Parallel Lines ; EQUIDISTANT < = > g'
(CoPLansr) 1) s -F > Lo
(_L DISTANCE OF ANY PoinT O~ ONE LinE FRDM THE DTHER)
Skew Lines @ SHORTEST baSTﬁmcF_P (
(Non- COPLANAR) M y,
( LINE L To Botw TwE L:NES) € Q v
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7. Point of Intersection

= -7
Given : Two Lines / L
—3 — — A(%Iiyrfzf)
Li' A= 0,+A5
B(%.Y, z
— - =7 P’ 3—*)
L, Jf = 0 + 6;_ L,
] - B
Cavtesian + Parametvic Forms:
L, - A=A _ I Z-%
Q.l bl cl
%_ﬂ’z j—'y; Z"'ZI..
L, - = — =
: a.;_ b?_ c?. /i

Algorithm
Steps to Find the Coordinates of the Point of Intersection

I. Get the (Coovdinates of geneu( Points o n

both the lines in terms o.F A ano{"t t.e.

X= A +qGA ete. aqnd x = Xt 0, A etc.

2. Eclua{:e. X,y and z So obtained in step |
3. Solve any fwo e.(lha’cions Obtained in step 2
fov Aand poie. i tAA= At a4
J+bA= Yt bep gnld 2+ CA= 2+ G

4 Put the values of Aand M m 3rd &Zmz"ian.
Zf they ._raz‘i_c/y it = li.nes agre inferfed;? , else npot.

5. Put +he values 07[ A ard o in .rfé/o I T jel' the
Coovdinates of the point 0f intev cectipn.
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a, b, € DISTANCE RETWEEN
L ota e | EERL o PARALLEL LiNES
A, b, 2
¥ If Ll Lo, then
CHORTEST BISTANCE by=b. = b
BETWEEN SKEW LINES oA - (E’z-'é’.)x'b'l
PR = P(pJGCt-IDn q(;' ST a‘Dr\ds P |T |
= ST. =C&l-?e'.)o|—PP—%-| LENGTH OF L FRomM
= PonT(B) to Fo= THAD
d = (a‘_q'_),'u'“") A = |B-%)xF
—
| by x5, | T
Algorithm

S.tcr.s to Find the S.D. without usina, Formula.

. Get the Coovdinates of P and & in Tevms of A ond K

2. Get the divection ¥atins D_{j P& (fﬂWdth‘S of &- P)

3, AsPQLL, and PQLL, get values of A and W usin

Condition of pev‘pﬁndiculmil)' ( Dot produt= zero)
L. fut values of A and M in Step | tp jcl‘ P and &

5 Get Pa Using. Distance Formulo.
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9. Section Formulae

Internal Dyvision

AP - m i P 8
P8 n g Z
-*
(l’ IS5 inside a_p Ag) b
= —
e mb +na

= Mn+nNn lﬂt' Q(X/IV|,Zl)) B(?T,_,,‘}L,Z;_)
then P(2) is: (MA214n%  my, + Y, mzu-nz.)
m+n _° " m+n m+n
E xTevnal Division < m

8<_n—>f

AP - m
P& n ¢
(P s outside O_f AB)
i —
a

= I by -
~ (Replace n by 4)
let A(a,,v,2), 8( a9 ,22)

then P("¥2) is: (M*z—m , mm—ny. , mz,_-nz.)
m-—n m—n

Mid- Point Formulaa A /I ‘M

AM= wm8 e

] I.Ct' ﬂ('xf/yllz)) 8("1-1"1.:2’-)

then M (1 ¥2) is: X+ X, , NED , Z+2,
m-+n m+n m+n
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Coordinates of a Pomt - =5
XZ PLANE
C[O,D,Z)r
. On a plane - o (*,0,2)
e On an axis : — t"z PLANE A, S,
(_O/ ylz') /O CDL,D,D) X
G(D,Y,D) Z =0
) X,‘I, Z A){Q.,S / ><Y PLANE
divide the space )4 (Y, 0)
mto & Octants
Perpendiculay Distance
L disTance of Ct.%2) Lrowm yz-plane = ||
— ]Crvm zy-plane =]Vv| - ~
— from Xy- lane = |z
f P T P[XIYJZ')
' |i| T
.C- 1 —
D.Csof a line eq wally o 7 X|z2)
inclined to 3 axes: \Q !
<+l 3L, L5 oM
N S TERVE Y y
Condition For Coplanavi)} of 2 Lines
LIn{-evgec'hn?, Lines)
-2 — - Aty - X, yz_"f. -2y
(q'p_"‘h).(blxbw_) = 0 ie. a, b, C =0
aa b:_ C'l-
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