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Identity #1: acos wt +bsin ot = Acos(at - ) 1)

With A=+a’+b’ c0s S = sinézg tan5:9

A A a
When determining o by inverse trig functions, you know which quadrant is the correct quadrant
since you know the sign of both the sine and the cosine. The inverse sin and tan return angles
from -90° to + 90° and the inverse cos from 0° to 180°. To get an angle in Quadrant 111 take the
inverse tan then add or subtract 180°. Be careful of radians vs. degrees as wt is usually in

radians.

Quadrant Angles c035=E sino :B
A A
I 0° to 90° + +
I 90° to 180° - +
i 180° to 270° - -
v 270° to 360° + —
Proof:
Use cos(wt — &) = cos wt cos & +sin wtsin &
So Acos(at — &) = cos wt(Acos &)+ sin wt(Asin 5)
Compare with Acos(at — &) = acos ot + bsin wt
Identity #2: acos ot + bsin wt = Asin(at + ¢) (2)
: b : a a
With A=+a*+b? cosg=—  sing=— tang =—
¢ A ¢ A / b

When determining ¢ by inverse trig functions, you know which quadrant is the correct quadrant
since you know the sign of both the sine and the cosine. The inverse sin and tan return angles
from -90° to + 90° and the inverse cos from 0° to 180°. To get an angle in Quadrant 111 take the
inverse tan then add or subtract 180°. Be careful of radians vs. degrees as ot is usually in
radians.

Quadrant Angles cos¢:% sing =%

[ 0° to 90° + +

I 90° to 180° — +

i 180° to 270° — —

v 270° to 360° + -

Proof:

Use sin(wt + @) = cos wtsin ¢ + sin wt cos ¢
So Asin(ot + ¢) = cos wt(Asin ¢)+ sin wt(Acos ¢)

Compare with Asin(at + ¢) = acos wt + bsin ot



