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62.0RGANIZE AND PLAN  We ark given the mass, the total energy, and the \[mem ) a\ma .
amplitude of oscillation. |

The total enesgy £ of a mass-spring escillator is equivalent to the meaximues
pgtpnha] energy gtored m the qpnng

E=Lre
2

Isolating for k. &= ZE S

The period is given by: 7'= 2 \ﬁ’g
The maximum velocity is given by: v, = 4 \/E = {\ RN

The maximum acceieration is glven by: d, = A - {\ &
21251

=111 N/ _
The period is 7 =25 /220 X8 M
1 l } F’if it /',,w""

The maximum velocity is given by: v,, = 1.50 mJ‘“ Nm 182 ms

SoLve The spring constant is &=

The maximum acceleration is given by: @, = 1.50 m%l;(j—i‘g- =222 m/s’

RuerLect Compared to Probiem 61 this oscillation is much faster,
producing larger velocities and accelerations. The spring constant is much
larger than in Problem 61 (111 compared to 4) and the mass is less than half.
At first glance the Iarge maximum acceleration seems incommensurate with
the velocity of 18.2 mv/s. However, when you consider that this acceieration
must occur over a very short time scale given the period, it reflects the
st1ffness of the spring and the relatively low mass.
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67.0RGANIZE AND PLAN  Rotations per minute can be converted into Hz by a

simple unit conversion:
rotatons 1 N bov
o rotatons LA L Hy s -
i 60s 60 o W “% g.%_

Angular frequency in terms of oscillation frequency is © = 2nf.

—
SoLVE Converting 600 rpm to Hz yields: f= 10 Hz. =
Angular frequency is 0 =2nl0Hz =618 s <=

=

REFLECT Another example of the power of unit conversion. Convinced
that unit analysis is important yet?

boo TP+
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71.0RGANIZE AND PLAN If there are N oscillations over a duration A¢ the frequency = N/At
‘ and since period T=1/f

7 the perlodT is sunply cd
\ T=2 Tﬁ '?.('\(— T \\ f'g: L —_—

: ,.--— y T2 N L,‘ 2
15 Given the perlod we obtain the iength by assuming g = 9.8’ m/s” inverting the ;
j relationship for the period yielding:

~h“ﬂ

\ e 5
5 } =8 i = ,é; L
' \ 42 Mf N /‘
SOLVE Plugging in values: The period is 7= 328 i85 g
25 osc [ﬁ
\9.8 m/szl(l 28s)

The length corresponding to this period is 1 =

e =0407 W
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43, What is the length of a simple pendulum that marks seconds

hy complering a full swing from left to right and then back agais TR

“gvery 2.0 87 ssm o
i I

o O
ML&

43. The period of a simple pendulum is given by T = 2x+/Ljg, where L 15 its length. Thus,

TP _ (208P8m/s%) o0 ﬁ

L= =
dg? 4w?
Y




