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A General :
(1) Distance (d) between two pomnts (X,.y,.z,)and (X,.y,.z,)

L : : P(x,y,z
A= (%, - %)% + (V5 Y1) +(25-2,)° ot A
&~ o 4L & m m
(X1, Y15 2) 1 Y%
(2) Section Fomula
©om,X, +my X, m,y, +m, y, m,z, +m, z,
¢ = . VS 2
il m, +m, Y7 m,+m, m, +1m,

( For external division take —ve sign )
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DIRECTION COSINES :~

Let a=a li +a zj +a 3k the angles which this vector makes with the +ve directions OX,0Y & OZ are

called DirectioN ANxGLEs & thelr cosines are called the Direction CoSINES .

—_—

Cos q:aTl:ﬂ_, COS B:aTQ ~»  COS 1"2373,; Note that, cos? o + cos? f +cos*’ [ =1
T | Al — ==
= A . i
/ 0= Q;T "‘Q?_fd"j'o'? I¢ t vt l-aas +
Goo.= 1

18 14l

i
121




= SAFALTA cou

An Initiative by TR ISIEN

Direction Cosine and direction ratio's of a line

(3) Direction cosine of a line has the same meaning as d.c's of a vector.
(a) Any three numbers a, b, ¢ proportional to the direction cosines are called the direction ratios i.e.

/I m n |
_—e—— T — = i
a b ¢
same sign either +ve or —ve shou cen through out.
note thatd.r's of a line joining x .y, .z and x,,y,.z areproportionaltox,—x, ,y,—y,andz, -z
A La_r— l_,\_\
/;,;..0-3’\2 D¢£,5 = 2 /& ,g: ’
Gl BEITIT — e
- / A2
DRs = G, 0, o . A
\’ AR = Q(;—;f_JJ—r(éj:"ng_j +<?z—z,/,("
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(b) If61sthea two lines whosed.c'sare/ ,m, .n, and/,,m,,n, =8
:L/cos€)=ll/2+111111]2+11112 A ST :_3_._ » Lilyrmrngny
hence 1f lines are perpendict en/l,+mm,+nn, =0 5\ |

(X5 ¥25 2)

ux

= . 1 _my

if Iy llel th 1 y 4
1 €S are paralie then 12 m, n, R i
(Xpy152 i
L m; n i

I
| - ,
note that if three lines are coplanar then h my Dy 0 5 g | dc’s
—l; my3 nj /,m,n
o . . . gtk of B on &
4) Projection of the join of two points on a line withd.c's 7/, m, nare s
1(%,—%,) +m(y,~¥,) +1(z,~2) e
e e W M e /3
i | = N
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Problems ~  — e
e [
The angle between the lines whose direction cosines R Lo
satisfy the equations [+ m + n =0 and > =m? + n? is LM LY
P n ] —_‘n(2014Ma|n) op 4w, s
— (b) — (c) = (d) =
)3 )4 )6 )2
/g +m+l’1 D -\) -Q “CV\"\-{"I’I) C;th. = ~lIx-| =+ 0+ | +1X0 \
{*= nfn® e fo
tﬁnwj':_m rint g = 2L
Th 2wn = \ml-Fﬁ‘t 2
W 2O @_—_%
Cane -2
fone n=wo ,[f=-m
wm=0 ,L.‘: -
(‘ WY _’-9 ;L“'L\;D ok,

K =9, n) = Flwa 1) DRy
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EQUATION OFAPLANE :
The equation (T - 1,)n=0 represents a plane contaming the poimnt with p.v. 1, where 1 isa

vector normal to the plane. r.n=d 1s the general equation ofa plane.

[Ewee] e
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B PLANE
(1) General equation of degree one in X, v, z 1.e.ax+by+cz+d=0 represents a plane.

(m Equation of a plane passing through (x, .y, ,z ) 1s -
va(x— x)+b(y yl)+c(z z) 0
where a. b, c are the direction ratios of the normal to the plane.
()  Equation ofa plane if its intercepts on the co-ordinate axes are X, .y, .z, 1S

| n 5. ~ “
x § _y_+f_ 1 s E S SN = N VT T3

53 :3(1,)\1'(’ 6\4'?, ¥

& a(x-x)tbly-y) +¢ (7@

LW w (MI, %l/?))
9 by dr. o veuwnd o Gbc
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(V) Parallel and perpendicular planes — Two plane‘s
a x+by+tcz+d =0and ax+by+cz+d =0 are

perpendicufarifa a, + b b, + clg\:ﬂh’_’d

Obig 56 b g

. a; b, _¢
parallel if a, b, ¢ and
- cident if -3, _b _¢ _d

comcident 1
o a, b, ¢, d,

A

()  Angle between a plane and a line is the compliment of the angle between the normal to the plane and the

. . t_z. 7 by ine
line  If Line '._%:a-i-?kb} then cos(90—0)=sinb = _ V4 !
_Plane: 1.n=d Anser” AN— b1 5

where 6 1s the angle between the line and normal to the plane. plane
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— H (_"' lf ‘1/3)

x+1 :y—2 _z-3 and 0o 2,2

If an angle between the line,

2 1 -2
the plane, ~ (2019 Main, 12 Janl)
x—2y—kz=31s ¢os” 2\/5 then value of & 1s
5
\9«)/\]; (b) ( = SM\J @ -2
/.’t 2] Op{qo-l':')) = E/K/T*/L(KL) + (-2) (-&) - 2% -~ S0 :_.Snngfvrl_‘ \
afz 3 ! ST_HL' E\E-:lt"" 3
Go” 2Lz So” L 21
3 3 - =4
. Blsir A3
2k= Jsie?
z'-|
\ Gyt gael D3 i":fs- \é‘—ﬁg
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(vii)  Length of the perpendicular from a point (, .y, . z,) toaplane ax + by +cz+d=01s

e ——  ———
—

‘axl+by1+czl+d‘
\/a2 +b%+¢? ‘

(vi;)  Distance between two parallel planes ax + by +cz+d, =0 and ax +by+cz+d, =0 is
e 2

d,—-d,
22—
\/az+b2+c2

X
el a4+ 0
a’l %‘ Hz@
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2= 2+5b Problems

——

~The length of the perpendicular drawn from the point . 2 l,4)
(@ 1, 4) to the plane containing the lines / axl*%#?l*d
r= (1+_])+k(1+2_]—k)andr=(1f+_])+|1(—1+_]—2k) r—.;bl

18 Z (2019 Main, 12 April 1) L/
1 i 1 'aML 1

7 “l
/Ple.m! Pored™ (1,1,0) L2 \
Nownad p€ ( T,1,1) —t,\,-z
alx=e )+ bly-a) T [z-2)=D N
1 (x-) +t{y=-0 +) (2-a)=D e _TﬁTni _ T F;ﬂ F:\
S HAFYNFZ =D Lo ;L-l-'é}: _?1_!3 \1—1 ?_L __.12_)
o +Y+2=0 \ﬁ” a°

- ’j(__'_,s) -1-'5 (_3)-'!'; (‘3)
A = e




4 SAFALTA com

An Initiative by PR ISTREN

(x)  Planes bisecting the angle between two planes \

ax+by+cz+d =0 and a,+by+cz+d, =0 is given by | JrAnreas
optrny
j/’alx+bly+clz+d1’ _‘/f a,X+bsy+e,24d, o
2 A2 oY - T
| aievied [T eviea |
Of these two bisecting planes . one bisects the acute and the other obtuse angle between the given
planes. —
(%) Equation of a plane through the intersection of two planes P and P P 1s givenbyP. +AP.=0

i

W Si\Vieai
X_,, | FAxla=0




VECTOR EQUATION OFALINE :
Parametric vector equation ofa line passing through two point

A(d) & B(b) is given by, | where t 1s a

parameter. If the line passes thlough the pomt A(a) &is

parallel to the vector b then its equation is s
/‘9’1’ = Nra *(5’1\—’234’[2)

Note that the equations of the bisectors of the angles between
thelinesT =3 +Ab & T=a +ucis:
P=a+t(bsl) & =7 +p(e-b).

/

NeY

(8

o SAFALTA cow

Figure
R(r)

B(b

ve by JRISIEN
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C STRAIGHT LINE IN SPACE
(1) Equation of a line through A (X, . v, . z,) and having direction cosines /.m .n are

——

X=X _y-¥i_2-% A=
/ m n o b £ {10 Ling. Goubutc=o

| BT
and the lines through (x,.y,z)and (X,.y,.z) b Pleat oxebynad
x— Xl - Ve YI Z— Zl

X27% Yo 227%4

.5 e —
Lo Yy 2,0y
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Intersection of two planes ax+bv+cz+d =0 and ax+by+cz+d =0
—,— T, £ &

together represent the unsymmetrical form of the straight line.

X=X _Y-Y1_2-%

General equation of the plane containing the line i m = 1S
e
A(‘( X )+B(y y1)+é(z z)=0  where A/+bm+cn=0.
r
( 6.5 C.

Pl

4t




Problems

Let P be the plane, which contains the line of
intersection of the planes, x+y+z-6=0 and
2x+3y+2+5=0 and it is perpendicular to the
XY-plane. Then, the distance of the point (0,0, 256)

from P is equal to (2019 Main, 9 April I1)
(a) 63V5 7 (b) 2055
11 17
o’ d) =L
T g -
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ﬂ(\-)\?,’: o) \

furus 2-6) + N 2334+ 245) =0
o o Lr2N) by (1430 4 2(4+)) + SA-6=0

Ls 1de yy plont.
V= +2m)1 +(43) K+@)Q
tX=0 =y y=—|
=3 -2~ = O
429 +11=0 <o/a/‘zf_6)

Or 0+ V| S )
— B

N /
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Problems

The distince of the point having positidn  vector
—i+2] -2j+ 6k from the straight line passmg!hrough the

point (2 3, —4) and parallel to the vector, 6i+ 3] j— 4k is
(2019 Main, 10 April II)

nnnnnnnn by IR ISEN

(a) 213 (b) 43 © 6 e
/ L‘t,1r5)p [”'J\\H’g-t-é'{() C szl—s,\ , 343N, - 44} C,("‘l,'ﬁ .9
DR O ALTBHEN 143N, -0 -4
c LR 4 pRg Line 63 +35- e
G (2,34 *”—_”6 N . S phazlbd' |
\ 4)+40 +\gN=0
2o off Line == 9_3‘4-3")5-11'\\< M g0r3g - lx+36x ¥3+ 0 +14
- _ n ’
= pre)T +z+ad] -4 (14NN Gl )6t

=/
\ pri= J_?:Z}_-P:z =) >

~

/
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Problems

If the line ~_2-Y+t1_2-1
~ 3 2

,2x+3y—-2+13=0 at a point P and the plane

—~3x+ y+ 4z =16 at a point @, then P is equal to
(2019 Main, 12 April )

(a) 14 (b) V14 © A7 (D214

intersects the plane

4 Laong-2razal o syl 7o) \
—_ 3 > —

_3'9 T INA2, U a2 ;2: (=X
_ 2(r2)y 3(2x) <(1=¥ +13=0 AZ -, Y43, 2= 2
4 APk 6oy - iya 1120

) 13X +1320 2\ M~ pa-= \/_q::’ﬁ‘-"“‘1k
2y (FUtTh2sls
(5¢=

3(3M2) ¥ 2 )1 #4 (1-—)\3314 =5, 4= 1 ,2=0 = [g

=
___\ ANt + 221 Fh—4 )\ = 14 7A y /

L=




