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SHM Kinematics 1 (4.1.5)

.

.1 .= maximum compression point, +xo

.2 .= equilibrium point, 0

.3 .= maximum expansion point, −xo
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.time, s

.displacement, cm
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.time, s

.velocity, cm · s−1

.2 .4 .6 .8

.time, s

.acceleration, cm · s−2
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.
•Angular frequency, ω, measures the
(# of revolutions) per (1 second)
• Remember that 2πf = ω
•We denote the maximum displace-
ment as xo (at 0,2,4,6,8 seconds)
• Thus the equation of this line is:
x = xocosωt

.
•From the gradient of the displace-
ment/time graph, we can calculate the
velocity
•We denote the maximum velocity as
vo (at 1,3,5,7 seconds)
• Thus the equation of this line is:
v = -vosinωt

.
•From the gradient of the veloc-
ity/time graph, we can calculate the
acceleration
•We denote the maximum acceleration
as ao (at 1,3,5,7 seconds)
• Thus the equation of this line is:
a = -aocosωt

• When displacement increases, accel-
eration increases proportionally and
negatively:
a ∝ -x


