Figure 1.8: The elliptical path traced by the resultant motion of the particle when the plate difference,
&= w2

From equation (3), we get
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I'he above equation is a standard equation of an ellipse with its axes along the x-

axis and the y-axis and with its centre at the ongin. The lengths of the major and
the munor aces are 2A, and 2A,, respectively.

I'he path traced by the particle(shown by the denoted line) is depicted in Fig 1.8.

In case the amplitudes of the two individual SHMs are equal A; = A, =A, i.e., the
major and the minor axes are equal, then the ellipse reduces to a circle.

x° +y* = A? o v

Thus, the resultant motion of a particle due to superposition of two mutually
perpendicular SHMs of equal amplitude and having a phase difference of n/2 is a

circular motion. The circular motion may be clockwise or anticlockwise depending on
which component leads the other.

1.8 Lissajous figures with equal and unequal frequency

In 1857 Lissajous demonstrated that when a particle is acted upon simultaneously
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of Haronic Oscillation

o - =8 Superposition
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This is the equation of a curve having two loops, which is the resultant path. Have

we shall consider the following special cases: S _
(i) When ¢ = 0, m or 2n i.e., when the two component vibration are¢ mn phase.

Substituting ¢ = 0, in eq. (3), we have

b o £T5Y 5 MR o . (4
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This represents a figure of 8 as shown in Fig 1.10(a)
(11) When ¢= n/4. In this case sin$ = 1/V2. Eq. (3) is

X 1 2 4y2 y2 X
T

This represents a figure of 8 as shown in fig. 1.10(b)

Figure 1.10: Lissajous figures

(1i1) When ¢ = n/2, we have sin ¢ = 1. Eq. (3) gives
(z=1) +=(5+--1)=0
a
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