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OSCILLATORY MOTION



At the end of the lesson you will be able to

• describe oscillatory motion

• explain the simple harmonic motion 

Objectives

• define frequency and period
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Some examples of oscillatory motion



All oscillatory motions are periodic 
But all periodic motions not oscillatory
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A motion which repeats itself after a regular interval of time is called
 Periodic motion

Oscillatory motion 

Periodic motion   

Oscillatory motion 



6

An oscillation is a repetitive back and-forth motion. One complete oscillation 
is called a  cycle.

 

Parameters of oscillation
Period and frequency



Parameters of oscillation
• Mass –spring system
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Hooke’s law: the deformation of an object is proportional to 
the force causing it



Hooke’s Law for spring
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If  the force is always directed toward the equilibrium position,
 the motion is called Simple harmonic motion



Restoring force for a pendulum
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Acceleration of a mass-spring system
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Conservation of energy in SHM
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Maximum speed of mass-spring system
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Period of mass-spring system
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Period of a pendulum

 is a angular velocity

The frequency of the simple pendulum
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Formula 1 racecar can 
achieve a frequency of 300 
cycles/second or
300 Hz (18 000 rpm). The 
piston makes 300 complete 
cycles in only
1 s.

The period of the piston is 0.003 s or
about 100 times faster than the blink of 
an eye!



Practice problems
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Check and reflect

1. What conditions describe oscillatory motion?

2. Which unit is equivalent to cycles/s?

3. Define period and frequency.

4. How are period and frequency related?

5. Is it possible to increase the period of an

oscillatory motion without increasing the frequency? Explain.

18



19



Simple Harmonic Motion, SHM

Simple harmonic motion is periodic motion in 
the absence of friction and produced by a restoring 
force that is directly proportional to the 
displacement and oppositely directed.

A restoring force, F, acts in 
the direction opposite the 
displacement of the 
oscillating body.

F = -kx

x F
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Conclusion

SHM is repetitive and predictable, so we can state the 
following:

•• The restoring force acts in the opposite direction to the 
displacement.

•• At the extremes of SHM, the displacement is at its 
maximum and is referred to as the amplitude. At this 
point, force and acceleration are also at their maximum, 
and the velocity of the object is zero.

•• At the equilibrium position, the force and acceleration 
are zero, and the velocity of the object is at its maximum.
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Applications of Simple Harmonic Motion



Resonant frequency-
 is a natural frequency of 

vibration determined by the physical

 parameters of the vibrating object

 

Natural frequency - the frequency at 
which a system vibrates when set in 
free vibration

Forced frequency - the frequency of 
an oscillating force applied to a 
system



Mechanical resonance – is the increase in amplitude 
of oscillation of a system,  when the frequency of its
 oscillations matches the system's natural frequency 
of vibration than it does at other frequencies

https://www.youtube.com/watch?v=j-zczJXSxnw







Resonant frequency of a quarts crystal





QUIZ
   An astronaut who has just landed on Pluto wants to determine the gravitational 

field strength. She uses a pendulum that is 0.50 m long and discovers it has a 
frequency of vibration of 0.182 Hz. What value will she determine for Pluto’s 
gravity? 



Quiz
• A quartz crystal (m  0.200 g) oscillates with simple harmonic motion 

at a frequency of 10.0 kHz and has an amplitude of 0.0500 mm. What 
is its maximum speed?


