3D Geometry formulae

CBSE Class 12 - 3D Geometry Important Formulae

1. Direction Cosines (DCs) and Direction Ratios (DRs)

o If a line makes angles q, B, y with x-, y-, z-axis respectively:
l=cosa, m=cosf, mn =cosvy
e Relation between DCs:
P+m?4+n?=1
e IfDRs are a, b, ¢, then

a b c

Y m 9 n =
va? + b + c? va? + b2 + c? va?+b% 4 c?

2. Angle between two lines

If DRs of lines are (a1, by, ¢1) and (az, by, ¢3):

aijas + b1b2 + c1co
val+ b+ /a2 +b:+cl

cosf =

3. Equation of a line
e Passing through (1, y1, 21) with DRs a, b, c:
Symmetric form:

L—L1 Y—Yy1 z—2z

a b c

4. Shortest distance between two skew lines

If lines are:

T—T2  Y—Y2 zZ— 22

Then shortest distance (SD):
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|(A'2 - jfl) ) (Jl X C72)|

SD = Sl
|d1 X d2|

where ffl = (:cl,yl, Zl), Ci1 = (ll,ml,m) etc.

5. Equation of a plane
e Passing through (1, y1, 21) with normal vector 71 = (a, b, ¢):
a(z —z1) +b(y —y1) + (2 —21) =0
¢ General form:

ax+by+cz+d=0

6. Angle between two planes

For planes a1z + byy + c1z + dy = 0 and asx + by + coz + dy = 0:

aias + biby 4 cico
vai + b+l /a3 + b3+ c

cosf =

7. Distance from a point to a plane

If plane is ax + by + ¢z + d = 0 and point (z1, y1, 21):
laz, + by; + cz1 + d|

va? + b2 + c?

Distance =

8. Angle between a line and a plane

If line has DRs (I, m,n) and plane has normal (a, b, ¢):

lal + bm + cn)
Va2 + b+ VI2+m?+n?

sinf =

(8 = angle between line and plane)

9. Condition of perpendicularity and parallelism

e Two lines perpendicular: ajas + b1bs + cico =0

b _a

e Two lines parallel: & =
as bs &)

e Two planes perpendicular: a;as + b1by + c1co =0

e Two planes parallel: & = b — a
as bs c
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