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EXE@TER A better solution to X = —m2x

~ is a more complete solution

(allows fdr different starting conditions)

* max. and min. values of sine are still ..........

* the system oscillates from .........................
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The value of A in a real system is related to its energy....
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EXETER Phase angle (¢)

: (measured in
- degrees / radians)

In other examples, it gives detail about the relative
positions aroundthe “........................ ” of the SHM
objects
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2 (But it has much wider implications!)
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Example 1);
take ¢ =0

This is our original solution; i.e at ....... , the system
starts from equilibrium at ...............

So we can now more easily think of thisas ..........
.......... , since sine is a “circular” / cyclical function.
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Example 2); This corresponds to our normal
take ¢=n/2 start for a pendulum;

(i.e. we pull it away from x=0 to
one side and then release).

So, using;

Which
corresponds to;

FOI’ (1)=7t/2

So finally;




We can look at the projection of the radius arm “A” onto one
of the diameters (the Y=0 plane here).

If motion starts from _ .
here, then .......... f x=A Sll’l((Dt + (I))
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EXFIER | | The projection of the radius arm onto the diameter
GIVES .o
Displacement x. x=A Slﬂ(&)f + ¢)

/ ‘ot

(I) =0 (1)=TC/2
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« for ¢ =m/2, motion would startat ..........................

* equivalent to:




Phase relation between; displacement, velocity,

and acceleration.

x=A sin(cot + (1))

Max. value = ....
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(Velocity amplitude)

*\ /\ Max. Valu‘e =
OV

/\ Max. value = .....

(Accl’'n amplitude)
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o e is out of phase with ................ by 90 degrees
o (/2 radians)
S 2 )
. 8 | leads the ............... by /2 radians
':E) g When ........... IS maximum, ................ is zero (and vice
. versa)
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== When .................. is maximum (positive), the ...................
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(We continue with the spring / mass model of SHM)

Since the velocity at certain points becomes zero,
theremust ...

This transfer is only perfect if no energy is lost during the motion
(feeeieieanannns motion).

Ifitislostwecallit ............oviiiiiin.. ..
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Kinetic Energy term
for SHM:
| But recall;
9 X =
UNIVI{;}{SI'I‘Y :
EXETER Potential Energy term for SHM

As the spring moves a small
distance dx, we calculate the
workdone.....................

This is stored as (or produced from) the PE.

The force acting at displacement x, is;

Since this force changes as x changes,

*we must ...... the work done for all dx
increments.

Dr. Pete Vukusic, Exeter University:
PHY 1106: Waves and Oscillators (Lecture 2)

Potential t
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