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Frequency and angular frequency
The frequency fof s.h.m. is equal to the number

of oscillations per unit fime, As we saw garlier, i
related {o the period T by

L
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We can think of a complete oscillation of an oscillator
or & cyele of s.hom. as being represented by 27 radians.
{This is stmilar to a complete cycle of circular motion.
where an object moves round through 2 radians. )
The phase of the oscillation changes by 2nrad during
one oscillation. Hence, if there are foscillations in
umit time, there must be 2nradians in unit time. This
quantily is the angular frequency of the s.h.m. and it
is represented by the svmbol e,

The angular frequency a is thus related (o
frequency by the following equation:
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Since f= T the angular frequency @ is related to the

Y

Figure 5.17 The phase of an oscillation varies from
(r to 2z during one cvele. ,]
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9 11 An object moving with s.h.m. goes through two
comnplete eyeles in 1.0s. Calculate:
a the period T

b the frequency f

-

¢ the angular frequency ru.

period 7"of the oscillator by the equation: s 12 Figure 5.18 shows the displacement against time
o s graph for an oscillating mass. Use the graph 1o
i " ZIL %
= 0 F== determine the following:
(i
a amplitude
In Figure 5.17, a single cycle of 5.h.m. is shown, but b period
with the r-axis marked with the phase of the motion ¢ frequency
in radians. d angular frequency
~ ¢ displacement al A
—. 1
| E¥lension | I wvelocitval B
T’r-'{t..- .-"_‘M L D-‘é-d "".:t -;‘:M\"r‘h'i g velocity at C .
? 4 o : - Hint
o I,Fa ;"-LM jrf,:?'. A = 4 La ,-{rt.._ /;{
:)"{a---. i, B/ie .L.u_,-_‘
> A
L'f;-m{- = 'Kl }T/;/r
F i -H\'l\.
| i
(.20 - [
S 00
4
7 il - ) : = 3
4 0.l 0.2 (i 5 s i 0
£ -010- Timi's
0,21 -
\ 1% |
* 2

Figure 5.18 A displacement against time graph — sce SADQ 12,

=




