IB Physics: K.A. Tsokos
Teacher notes

Topic C

A problem on elastic energy in SHM

A mass hangs in equilibrium at the end of spring. At equilibrium the spring is extended by a

: : " : e _ "
distance e. The mass is pulled to position L, a distance 3 below the equilibrium position.

- position H
equilibrium - _______________________________

position
position L

When the mass is released, it performs simple harmonic oscillations between positions L and H
with angular frequency o . The displacement from equilibrium is given by the equation

X = %sin(a)t + ¢) . Displacements below the equilibrium position are taken as positive.

(a) Show that ¢ = %

(b) Show explicitly, using the equation for displacement, that position H is a distance %

above the equilibrium position.

elastic potential energy at L
elastic potential energy at H'

(c) Determine the ratio
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Answers

(a) Att=0, :Esin(0+¢) so sing =1 . Hence ¢:%.
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(b) H is attained after half a period. a)=2—” SO X :—3|n(2—”><1+£) ie. X :Esin(g—”) =—
T T 2 2 3 2

3

The distance is thus % above the equilibrium position.
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(c) Ratio is 2 S | 3| =4,
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