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Maximum EFI'EEd of an oscillator

If an oscillator is executing simple harmonic |11min1'|,
it has maximum speed when it passes through s
equilibrium positien. This is when its displacement

v 18 Zerk, The maximmems specd v of the oscillator
depends on the frequency fof the motion and on the
amplitude 4. The maximum speed 15 given by:
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According to this equation, for a given oscillaton:
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A simple harmonic oscillator has a period that is
independent of the amplitude. A greater amplitude
means that the oscillator has to travel a preater distance
in the same time - hence it has a greater speed.
The equation also shows that:

Fona ©F _.r

Increasing the frequency means a shorter period. A
given distance s coverad 1o a shorer me - hence 1
has a greater speed.

Have another look at Figure 5,15, The period of the
meotion 1% 0405 and the amplitode of the motion 15
(.02 m. The frequency fcan be caleulated as follows:
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We can now use the equation Vi,

(Zaf )4 to

determine the maximum speed 1,
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This 15 how the values on Fipure 153.3b were
calculated.

S5A0
A mass secured at the end of a spring moves with
5.hom. The frequency of its madion 1z 1.4 Hz
a  Wrile an equation of the form o {2nf¥x

to show how the acceleration of the mass

depends on its displacement.
b Calculate lti_::-ilrut-:]cfﬂlifrn of the mass when 1t
15 displaced 0.050m from
its equilibrium position

Chapter 5 Q=cillations

@ short pendulum oscillates 'n':'illl s.hom. such
that its acceleration o (im ms ™) 15 related 1o its
displacement x (in m) by the equation a = -300x.
Determine the frequency of Ilv—
the ascillations
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IE{EI'IW pendulum of a grandfather clock swings from

one side to the other in 1005, Caleulate:
a the period of its motion

b the frequency

¢ the angular frequency.

d Wnte an equation of the form a (2xFx 1o

show how the acceleration of the pendulum

weight depends on its ——_—
displacement,

trodley of mass m 15 lixed o the end of a spring.
The sprng can be compressed and extended. The
spring has a force constant £ The other end of the
spring is attached to a vertical wall. The trolley Lies
on a smooth honzoental table. The trolley oscillates
when it is displaced Trom its equilibrivm position,
a  Show that the motion of the oscillating trolley
is s.hom.
b Show that the period T of the trolley 1s given
by the equation
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Big ideas in physics |
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some important aspects of physics.

® Physicists often take a complex problem
fm&wﬂiﬂwdﬂtha;ammsmaﬁuhd mbram?}
and reduce 1t1gam§}en more manageabic

- problem (such as, how does 2 mass—spring -

- svatem vibrate?). This is simpler because we
know that the spring abeys Hooke's Taw, so
that force is proportional to displacement.
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