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DIRECTION COSINES OF A LINE

Direction cosines are the cosines of the angles a Z
directed line makes with the positive coordinate axes.

[=cosa, m=cosB, n=cosy

[+ m?+n?=1

A directed line has one set of direction cosines.
Reversing its direction reverses all three signs.

(l) m, n) = (_Z; —m, —n)

x—oT—a, PB-o>T-B, YOIV

For a line away from the origin, use a parallel line d.c. = (l, m, n)
through the origin with the same orientation.



DIRECTION RATIOS AND NORMALISATION

Direction ratios

Direction ratios are any three numbers
proportional to the direction cosines. They are
also called direction numbers.

a=Al, b=Amf..c=\n
A#0
(a, b, ¢) # (0,0,0)

Multiplying all vatios by the same nonzero
number gives the same line direction. There
are imcinitelg many such sets.

(a,b,c) and (ta,tb,tc), t#0

Convert to direction cosines

[=ka, m=kb, n=kc

I?+m?>+n%=1

k*(a®> +b* +¢%) =1

p—
va?+ b%+ c?
(1m,n) = + — 200
Va + b2 + ¢

Use the same sign for all three entries.
The sign selects the orientation.



FINDING DIRECTION COSINES

From direction angles From direction ratios

Take the cosine of each given direction angle.
ol = qOO) ﬁ = 600, y - 300 (a) b) C) - (2) —1) 2)

L = cos 90° = 0 Vat+bt+c2 =4 +1+4 =3
m = cos 60° %

2 ] 2
n = cos 30° S (l,m,n)=<-3—,—§,-—3->

2
(L, m, n) = (O, -;j ‘/—;31)

o + (A4 (B) -1 ('3')*('3)*(‘3)=1

-

2
positive axis direction angles direction cosines The OPPOSite orientation has all signs reversed.
X (0°, 90°, 90°) (1, 0, 0)
8 A0 and 2 1 2
Y (90°, 0°, 90°) (0, 1, 0) 3130 3
z (90°, 90°, 0°) (0,0, 1)




DIRECTION OF A LINE JOINING TWO POINTS

P(xz:yl:zi), QR(x2,Y5,2;), P#Q

AX = X; - X4
AY = Y- Y,
AZ = Z3-2Z,

PQ = /(ax)*+ (8Y)*+ (82)?

Coordinate differences give direction ratios.
Divide by the length to get direction cosines.

2Y | cosy=2Z

CoS X = ﬁ, PQ

X
—% , COSB—

Q (x,, Y2, z,)

Z,—- 2

P(xil }ju Zl) N

Reversing the order of the points reverses
the direction ratios.

(-Ax, -Ay, -Az)
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