Relating A, B, C, & D Form of Simple Harmonic Motion Handout

In this class, we will discuss 4 different forms of the solutions of the equation of motion for a simple
harmonic oscillator:

A Form: z(t) = Acos(wt + ¢)
B Form: z(t) = Bj cos(wt) + By sin(wt)
C Form: z(t) = Ce™" + C*e ™!
D Form: x(t) = Re[De™"]
1. Relate B; & By to A & ¢
Solution

Acos(wt + ¢) = Acoswt cos ¢ — Asinwt sin ¢

= (Acos ¢) coswt + (—Asin ¢) sin wt
B B

2. Relate C to By & By
Solution
Ce™! + C*e™' = Clcos wt + isinwt] + C*[cos wt + i sin wt]

=(C+C") coswt 4+ i(C — C*) sinwt
— N——

By B2

3. Relate D to A & ¢
Solution
Re[De™'] = Re[|Dlee™)
= Re[|D|e!@+A)]
= |D|Re[ !@+A)]
= | D| cos(wt + 3)

Comparing to the A form, I see that |[D| = A and that 5 = ¢ + 27n for integer n



Relating A, B, C, & D Form of Simple Harmonic Motion Handout

Some useful relations:

cos(a+ ) = cosacos f — sin asin

0

e’ = cosf +isinf



