0DM=A»

EDUCATIONAL GROUP
Equation of a line in Space
SUBJECT : MATHEMATICS
CHAPTER NUMBER:11
CHAPTER NAME :THREE DIMENTIONAL GEOMETRY
CHANGING YOUR TOMORROW
Website: www.odmegroup.org Toll Free: 1800 120 2316

Email: info@odmps.org Sishu Vihar, Infocity Road, Patia, Bhubaneswar- 751024



0DM=A»

EDUCATIONAL GROUP

I o i ok oo il

Cartesian and Vector Equation of a line

Vector equation of a line through a given point where the position vector of the point is

d and parallel to a given vector bis 7 = d + Ab, 1 € R

zt o P/
Here the line £ passes through point A whose P.V is a and parallel to b. - A
T
7 be the P.V of an arbitrary point P on the line d
0 >
Y
Note:- X

If b = ai + bj + CE, then a, b, ¢ are drs of the line and conversely if a, b, c are drs of a line,

then b = ai + bj + ck will parallel to the line
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Cartesian Equation of line

The Cartesian equation of the line which passes through (x;,y;,2;) and a, b, c as its drs

is XX _ Y7V _Z7%4
a b c
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Find the vector and cartesian equation of the line passing through (1, 2, 3) and having drs 2,1, 0.
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Find the equation of the line which passes through the point (1, 2,3) and

is parallel to the vector 37 + 2] — 2k
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The vector equation of the line passing through the given points

whose position vector as @ and b is 7 = d + /1(5 —d).

In the figure 7 is the p.v of any point P on line which passes through

two points 4 and B with p.v as d and b.

The Cartesian equation of the line passing through two points A(xy,y4,2;1)

—X - Z—Z
and B(x,,¥,,2) is 1YYz A
X2—X1 V2= 2223

Here we have 7 = xi + y] + zk,d = x40 + v1] + z.k and b = x,1 + y,] + 2,k
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Find the equation of the line through the points (3,4,—7) and (1, —1, 6) in vector form

as well as in the cartesian form.
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If the vector equation of a lineis # = (2 + 34)i — (1 + 54)j + 2(=3 + )k, then

reduce it to cartesian form.



EXAMPLE

Find the direction ratio and the point through which the line passes 2x-1
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Let L, and L, be two line having equations 7 = @, + Ab, and # = @, + ub,. If 6 be the

b5y
|b1|b2|

; aiap+biby+cqc
angle between the two lines then, cos 68 = 1927 172 1t2

Ja+viee [a3evgect

Here 51 = a1+ bif + 1k, 52 = a,i + b,j + c,k and 6 is also the angle between 1_51 and 52
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Angle Between Two lines

% Twollines L, and L, are perpendicular ifBl.I;z = 0= a,a, + b;b, +c1¢, =0

. e 7 2, a b c
% Two lines are parallelif b = Ab i.e—+ ===
a, by ¢
o . - - g - - 2. 51.52
s The angle 0 between the two linesr = a; + Ab; and ¥ = a, + ub, iscos 6 = AT
1 2
. X—X - Z—Z X—X - Z—Zy .
< The angle 0 between the two lines T = X% = 2751 g 7%z _ Y7¥2 _ 2752 g

aq b4 c1 a b, C2

a,a, + by1b, + cqc,

Ja? +b? + c2\Ja? + bZ +c2

cosO =
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Find the angle between the two lines ¥ = (22 — 5]+ IE) + /1(32 + 2] + 6IAc)

and 7 = (71 — 6k) + p(i + 2j + 2k) .
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) ) 1-
Find the value 1 so that the lines — = = and = = are
3 22 2 31 1 7

perpendicular to each other.
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Assignments

. . .. 3= 4  2z-6 . . .
1. If the Cartesian equation of a line is Sx =2 = 24 , Write vector equation of the line

2. Show that the two lines given by 7 = (31 + 8)) + /1(22 —j+ 12) and
7= (i +j— E) + u(—4i + 2j — 2k) are parallel to each other.

3. Question no 1 to 13 from Exercise 11.2 from NCERT.
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