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Three Dimensional Geometry

A lire in space IS fixced by a point + a dt?etflbn.
Direction s capf'urec/ by Direction Cosines (DCs)
or Direction Ratios (DFs).

Direction Cosines

LF line L maes angles a, b, ¢ with +ve x, y, z axes

il

lzcosa, m = c0S b, e

0% Pgs

Fundamental t'denﬁ'fy

I -+ i

S

a5 = S s AT

< - rermemboer

Direction Ratios

Any 3 numbers a, b, < proportional to I, m, n

are called direction ratios (DFs).

From DFs to DCs -

/

e a/%, M b/v(, s = c/b{ where i

%*

NMNMote DCs are un:’zue (up to 5';9”)'

DFis are um'zue only up to a nron-zero scalar.
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DCs of Line through Two P&'nfs_

B ey, 7/, QG v, 2]

.

: l Distance PQ = szrf( (2 =x/)ic 204 (72371)_ 2 + (2-z77 298
i

e A ° MESEELS

DRs = 2 = %k y2 =gl 2 gl

1= Gzl Pa, m = (y2-4/2/PQ, n = (22-2/)Y}

Worked Example

Find DCs of line \}o:hihﬁ 6(2, = -6) and 3(3, =, s—).r

Sol ;. DS = G A, M .
« = sprt() + 9T A 1200 2 sedUTN)

Des = (VsG] sy iilEl] ///gzrr((‘é/*)

Sign Convention
/?euersfnj direction of line Hips .s{gn.s of ALL f:hreer BEs

.SI'mUIf’aneous!y - neuver \ju.sf' one.

- Eome—eor: |, m, n change ore at a time. WIHRO
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Equation of a Line in Space

A line pas.sfnﬂ H:rouyh point with position vector a,

para!!e! to wvecltor b

= . b I in | < Vetor
¥ <- form

on the line.

position vector of any point

= real parameter.

Cartesian Form

FEL o =Xl gl el

ai+b\j-f—cb{

= z/)/( < - Symmef’ﬂt

v <~ 1£;)rm

Ge - w)llad = (7/ - y/)/ié = . (z

Here (a, e, <) are DFs of the line.

Care - Zero DF

Lk any of | a,
Whrite that coordinate eguation separately.

By < s zero, do MOT divide by it.

=7 = and (x-x1)/a = (z-2/)/c.

Eﬁ. B = O
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Ling through Two Points

: L:he fhrouyh Ala) _anc_:(_ ?(_b) ; h_a.s direction (b - a,)',

= a4 3+ (B - a ) e

L

Worked Example

Find egn of line through __/_3'(/_,_2,_3_’) _and Qe = o)

Sol e a =0 0y s bl e S e e
S5, =

b - d = 3 & 5 W te (or_ b = 3).

Vector egn
&

, — :
2 e s o e e

_ CaerSIhn egr 7 ;
E _(x‘/)/g = (7'—2)/3 e (z-3)/3

Mote same h'ne_ca_n be wrt'_f’f_’en with any Dr multiple.

A
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Angle between Two Lines =

Lines with df}'ecf'f'on_ vectors © b/ __an_d_ b2 Notongny hstiiae
; o

Acte angle g between thém o

o5 4 = b/ B2 /L0 BN

J:n__ terms of D/Fs 7(701,7 bd, c/) 3 and _‘7(67!2., _bZ,_ _CZ)_ %2

— — . - - —— _/ _Sg

B | | cos 4 = @/ a2 4+ B/ B2 &2
_7_7Special Cases e e e e
B | X PARALLEL - calfaz V=r bilel =0 il

X PERPEAMDICULAR ¢ a/ a2 4 B/ B2 & o/ ¢ = @

| MOD bars are MA/VDATOWF_W . e
¥ CBSE expects the awte  angle. o
 gives obtuse angle =7 -/ mark.

| Forgetting o
— WRAMG  (no mo
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~ Worked Example - Angle

acute apﬁle befween {ine_s S

Gl
Gzhs )2 o

. (x—/?ZZ.W”z (p 202 =

L - e

N

. | Sl s L
‘ | Dl 9’¢_ L/ = (ZL = &) j Die of L,Z_.\_‘—i (/ ;2 2) L
200 & ) el = 2 6 £ 12 =

i

Qo_f' procfucf =

= gty o D 20 2 gl = T
= o k7 Y eenl) =2 . B

=g = o
|
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Skew Lines
Two lines in space are SKew A f'hey are
() AMOT parallel

(i) AT beersrschhy

Ge. they lie n difrent planes & meier  paocl

Shortest Distance (vector +orm)

Li v e = a0l 0L o) L2 . » = a2 f ) b2

d = (bt % b2} (aZ‘- all J bl ¥ B2

<- form

Mumerator = scalar triple proo’ucf’ (absofuf'e ualue).

" Denominator = maﬂnif'ude of cross producf' blix B2

Check First ?
FE bl B2 =D = lines are PARALLEL =

different formula (rext paye).

Scanned with CamScanner



. - Date : Page :
_ Shortest Distance - Worked Eg.
\

e L ::_G_+ L sal b _/(zf' 4 5 T
Sy
. \ i - r__z_\(zf'_+_ 908 Sl b (B o )
( Sol :
I a/ = #++3«, a2 = 2HY+EK, aZ-a/ = HFZt2«.
\ i
-
I b/ x b2 = ey « '
o e e L
|
< =7 =
‘ ~
1 :
| bl e b2 = ell/tt)) = goldl

| G ) G2 - = L % 0l L)

= o+ 1-72 = /i

d = i / Szrf'(fo) = / / Szrf'

\ Cartesian Form (determinant)

/Vume.faf'or = x2-x/ yZ—y/ zZ_—z/
al/ b/ o/
a2 : Bl : 2

\
(
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L Distance between Parallel Lines

fL/ e r_za/_+l_b B rza2+r_wb_

“_‘“\__ ( same affrecﬁ'on vecfor b )_

<-case

|
i d = | ok (QZ i a/) L / 5‘paralle;7'r
|
|
|
|

. \ ~° Three-Step Deusion Tree
\
: ( C_:'iver_-: two ___h}_-aes, compute b/ x @32_ :
. / Shep fd BE Bk b0, 0 O =2 RARALLEL

los ¢ = boxdlaial e

st 2 B0 (o) x B2 Gp2 - 4= B = PUTERSECHE
~ Distance = O (coplanar lines). '

=g = ey S = 41 e A e e S e e ey

 Step 3. Otherwise =2 SKEW.

Use  d = (et x 02)Ga2-0/) S/

X 95 U of CBSE Ch // guestions match this tree.

Scanned with CamScanner




Date : Page : /0

. 7_@51’@’__ Formula [Recall o e

e = o B e g L iy

W Goxiia = hville = G2l < Cartesian

> =
e g = v k2 ) ( br omr )

dih=ieinalb/ x| b2).(a2-a/) ]/ bl x b2 | = 8

— I — < distan

| Exam-day Tips l___ e .

/. Always cheek parallel betore applying SD Formula.

Kep . | bars - don't lose / mark on sign.

2
_3. : Convert ye;f'q} -z gafre;fap ,H,"?,”ﬂY',
7. $-mark A is almc

ALL THE BEST -  Practice & guestions of each type ¥
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