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11a) D.C's & D.R' s of a Line

T CONCEPTS & FORMULAS &5

1.  Direction cosines (d.c's) of a line: If o3,y are are the angles made by a line with the 3
coordinate axes then the direction cosines of the line are /=coso, m=cosf}, n=cosy
2. Direction ratios (d.r's) of a line are the numbers (a,b,c) which are proportional to the

direction cosines of the line. d.r's are multiples of d.c's of a line.

3.  If/, m, n are the direction cosines of a line, then /2 + m? + n? = 1.
4. If a, b, ¢ are the direction ratios of a line then the direction cosines /, m, n are
a ] b ] c

m= n=
> 5 5 ' Here, 2+ m2 + n?2 = 1.
a2+b2+c2 \/&2+b2+C2 \/a2+b2+02 ( )

5. Direction cosines of a line joining two points P(X1,Y1,2z;) and Q(X5,Y5,2,) are

X0 — X Y Z,-2Z
ZPQ 1’y2PQy1’ szl‘Here F’Q=\/(Xz—X1)2+(Y2—Y1)2+(22—21)2

6. If(/y, my, ny) and (l,, my, n,) are the direction cosines of two lines; and 0 is the acute angle

between the two lines then cos0 =|l4l, + mym, + nyn,, |
7.  If(ay, by, c1) and (ay, by, c,) are the direction ratios of two lines and 0 is the acute angle

‘ ajap + bbby +¢,Cp ‘
‘\/alz+b12+of\/a§+b%+c§‘

between the two lines then COSO =
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11b) SHORTEST DISTANCE BETWEEN LINES

e 2. CONCEPTS & FORMULAS - I &5 N

1. Skew lines are lines in space which are neither parallel nor intersecting.

They lie in different planes.

2.  Angle between skew lines is the angle between two intersecting lines drawn from any
point (preferably through the origin) parallel to each of the skew lines.

3. Vector equation of a line that passes through the given point whose position vector is g
and parallel to a given vector bis T =a+ Ab.

4. Equation of a line through a point (x;, y;, z;) and having direction cosines /, m, n is

X=X _Y=N_2z2-7

I m n
5. The acute angle between the lines r = +Ab; and F=a, +Ab, isgiven by cosé = %
by |2
X=X1 Y-V _2-7 X—Xp _Y—Yo_2-723
6. The acute angle between the two lines Iy my N I m, n,

is given by c0s6 =|l{l, + mym, +nyn5 |.

bx (8, — &)

b

7. The distance between parallel lines F=a, +uband f =&, +pbiis

e A AT e [(bxby) (B — &)
8.  The distance between skew lines [ =38 +Aby and T =3y +ub, is I = |

|byxby| |
. . X=X _Y=¥1_2-28 X=X _Y—Yo_ 2-23,
9. The shortest distance between the lines: = = and = = IS
W Yl by c a b, )

Xo—=X1 Yo—Y1 Z2—7g
&y by C
ay b, )

\/ (bicp —byey )7+ (Can — oy ) + (ayby — 8oy )
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