Prof. Girardi §12.3 Vector Projections and Scalar Components

Beware. On MML the scalar component of A in the direction of B is denoted 2 different ways:

Compgz = scang : (A)

Material from this handout comes from: class lectures and §12.3+12.4 Overview Handout.
Given vectors

A= (xa,94,24) and B = (rB,Ys,2B)-
The A dot product B is the scalar
Zﬁ dof TAXB + YaYp + 2A%B. (DPdef>
For nonzero vectors Z and E) (so 0ap makes sense)
- = — —
A.B = |4 ‘BH c0s O az (DPy)
and so
- = — —
by A : B by A B
cosfap TS T TR = TR =S} (cos)
SN U I B
Dot Product Properties (for scalars r and s)
- - —112
A4 = ‘A (2.1)

(rZ) : <3§> = (rs) (ZE) (2.2)

Vector Projection and Scalar Component onto a nonzero

sl

. . ﬁ % .
The vector projection of A onto B is

B\ B A-B A.-B
IFOJ?E;A def — | = by — o (3.3)
ai) it = ar)” 5 55
The scalar component of A in the direction of B is
e E) Z . E) also
compy . A. 7 24 = & scal A. (3.4)
HBH (2.2) HB ‘ denoted
—_ = — — - —
Note ‘ projz AH = ‘compg A|. For nonzero A and B, multiplying (cos) thru by HAH gives
— B\ B B
pI‘OjE)Z b:y Z = TSI lg (HZH COSHAB) T (35)
N EE e ]
B
compg A A — w HZH cosOap : (3.6)
def HBH (cos)

— —

Ifo < QAB < % then cosfap > 0 so COHlpTB’A > 0. If% < GAB < 7 then cosfap < 0 so CompgA < 0.
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