Angle between line and plane

(1) Cartesian form:The angle 0 between the line = ;a V2P 277 andthe plane
m n

al+bm +cn
J@ +b2 + OWE +m> +n?)

ax +by +cz+d =0, is given by sin@ =

(i) The line is perpendicular to the plane if and only if %z b <.
m n

(i) The line is parallel to the plane if and only if al+bm +cn =0 .

(iii) The line lies in the plane if and only if al+bm +cn=0andaa+bf+cy+d =0.

(2) Vector form:If 6 is the angle between a line r =(a + Ab) and the plane r.n =d, then
b.n

(i) Condition of perpendicularity:If the line is perpendicular to the plane, then it is parallel to
the normal to the plane. Therefore b and n are parallel.
So, bxn =0 or b = An for some scalar A.

(i) Condition of parallelism:If the line is parallel to the plane, then it is perpendicular to the
normal to the plane. Therefore b and n are perpendicular. So, b.n = 0.

(iii) If the line r=a + Ab lies in the plane r.n = d, then (i) b.n = 0 and (ii) a.n = d.



