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Preliminaries and Objectives

Preliminaries
e Polar Coordinates

e Converting from rectangular coordinates to polar
coordinates

e Converting from polar coordinates to rectangular
coordinates

Objectives

¢ Define the norm and magnitude of a vector and basis
vectors

e Convert among the three forms of a vector.
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Rectangular to Polar Conversion

Rectagular Form:
= <aa b>

Polar Form:
Length = Norm = Magnitude = || V|| = V& + b2

Y

tanf = =
X

Example: If V= (4,3), then

V|| =V42+32=5

tand = 2 = 0~ 36.9°
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Basis Vectors
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Rectagular Form:

—(ab) a=|V|cosd b=]V]|sind
Basis Vector_F>orm:
V=ai+b]
Polar Form:
Length = Norm = Magnitude = ||7\] =va®+b?
tand = y
X
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Three Forms of a Vector

Given V = (—2,3), find \|7||, and the direction angle 6.

Solution: || V|| = v/(—2)2 + 32 = /13 ~ 3.606

_ 3 1 3

tan9_—§, tan 5~
Quadrant Il, so

0 ~ 180 — 56.3° ~ 123.7°

—56.3°, however Visin
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Given ||7H = 14 and the diregion angle 6 = 132°, write Vasa
linear combination of / and j

Solution: a=14c0s132° ~ —9.37 and b = 14sin 132° ~ 10.40

V ~—-9377 41040
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Recta%qular Form:

—(ab) a=|V|[cosd b=|V]|sind
Basis Vector_F>orm:
V=ai+bj
Polar Form:
Length = Norm = Magnitude = ||7H =va+b?
tanf = y
X
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