9. Line

e Equation of a line through a given point and parallel to a given vector:
o Vector form: Equation of a line that passes through the given point whose position vector is @ and

which is parallel to a given vector & is F=a +Ab , where A is a constant.
o Cartesian form:
= Equation of a line that passes through a point (x{, y1, z1) having d.r.’s as a, b, ¢ is given by
X=X o F—=¥r1 = Z—E]
a b ¢
= Equation of a line that passes through a point (x{, 1, z1) having d.c.’s as /, m, n is given by
. WP o (OS5 |
1 m n

e Equation of a line passing through two given points:

—

o Vector form: Equation of a line passing through two points whose position vectors are a and b is
givenby 7 = @ +ﬁ.( b — F),whereke R
o Cartesian form: Equation of a line that passes through two given points (x1, y1, z1) and (x, 2, z2)
X—Xy _ F=F1 _ E-E)
is given by, ¥*z—¥1  Fz—F1 Z27¥]

e Angle between two Non-skew lines:
o Cartesian form:

» If /1, my, ny, and Ip, my, ny are the d.c.’s of two lines and 0 is the acute angle between them,
then o8 8= |lla + mymy +nyng|
= Ifaq, by, c1 and ay, by, ¢y are the d.r.’s of two lines and 6 is the acute angle between them,
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o Vector form: If ¢ is the acute angle between the lines 7 = a7 + A, and 7 =aj + by, then
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then cos 8=

cosB=

e Two lines with d.r.’s ay, by, ¢ and ay, by, ¢, are

o perpendicular, ifa1az + b1bz +c1e3 =0
if Bl Bl B0
o parallel, if 5 B B

e Two lines in space are said to be skew lines, if they are neither parallel nor intersecting. They lie in
different planes.

o Angle between two skew lines is the angle between two intersecting lines drawn from any point
(preferably from the origin) parallel to each of the skew lines.
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e Shortest Distance between two skew lines: The shortest distance is the line segment perpendicular to
both the lines.

o Vector form: Distance between two skew lines 7 = a7 + A ,3:1' and © =a; + by IS given by,
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o Cartesian form: The shortest distance between two lines

X—X] _ F=F _ E-E) and X=Xy _ F-Fa _ Z-E3 . . b
a ¥, o . by o, isgivenby,
X=X F3-F1 22—£]
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e The shortest distance between two parallel lines ™ = g7 + 4 P ot as + U 5 is given by,
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