Day 5: 7.5 Scalar and Vector Projections

Projections are formed by dropping a perpendicular from the head of one vector to another vector, or
an extension of another vector. (Can be thought of as a shadow)

Given two vectors @ and b, think of the projection of d on b as the shadow that & casts on
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Projection of @ onto b

Projection of b onto @

The direction of the projection of & on b depends on the angle 6 between d@ and b
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rCalculating Scalar Projections
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The scalar projection of @ on b is
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The scalar projection of b on 2 is T_T
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In general, g_-_’b_ g_..—b.
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Vector projection of a'on b

Vector Projection of @ on b
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vector projection of @ on b

Examplel: Find the scalar and vector Projections of i = (1, 3, 5) on v = (-1,3,-2).
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The angles that a vector OP makes with each positive axis are called direction cosines.

« is the angle OP makes with the positive x-axis. =

B is the angle OP makes with the positive y-axis.

v is the angle OP makes with the positive z-axis.

Direction Cosines for OP = (a, b, c)

If @, B, and y are the angles that OP makes with the positive x-axis, y-axis, and
z-axis, respectively, then

(a, b, c)-(1,0,0) a
cos a = — =
|oE| V@& + 1+ &
B b d cos =
COs = an =
Va2 + b? + 2 YT NVE+rt 2

Example2: Determine the direction angles for n=(1,305).

cos of = C\,3,5)e (1, o,:)
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