Oscillation

A simple harmonic oscillator consists of a block of mass 2.00 kg attached to a spring of
spring constant 100 N/m. When t = 1.00 s, the position and velocity of the block are
x(1s)=0.129 m and v(1s) =3.415 m/s.

What is the frequency of the oscillator?
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Use the Boundary Condition technique to find:
a) the phase constant (as a multiple of x)
b) the amplitude of the oscillations

c) the position of the block at t = 0.00 s?

Choose a Solyt)on - (Pick eitten 57 0 o/ cas)
X (t) =ATw(wt + d)

(1) = coAcos (@t +¢)

Arply tle boundary condit ianys

O KW =Astwv(w+0) = %,
0 1) zwAcos(w +6)= 7

) Hxlr b by dviiy

A stw(w+d)  x,
cohcos(@+8) T U ek ta”(“)*‘p) o 5371-”‘

£ !

¢ = tan" (5 -Wf%"(@(@ “7.1 <653

.4/5

~0.9 =‘9/;3n’ < ~0.27 :@/ | 2.177

More than I cycle
UST Physics, A. Green, M. Johnston, G. Ruch




b))plﬁy/ ¢ back jnto () te solwe Ko A
Aszv(@+¢) =%, = A= =

ffﬂ(wW)
GufdF
LA STl wllam) S L2

9 x©)= Astw @) = 05 s,z,,/(/. g/‘,)?,/) :E



Oscillation

The figure below is a position -vs- time graph of a 2.5 kg particle in simple harmonic
motion.
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What is the amplitude of the oscillation? )
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What is the angular frequency? =37 \/
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What is the phase constant?
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What is v(t) in terms of the numbers you determined above?

V@)= $wcos(Te +0.070)
What is v(0)?

=5 =
/V[O)_ g 17’(05((2/7{7’) =49 cms
What is the total mechanical energy of the oscillator?
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Oscillation

A block with a mass of m; = 10 kg is moving to the right with a velocity V.. It collides
and sticks to a block with a mass of m, = 15 kg. The second mass is attached to a spring
with spring constant k=3 N/m. Before the collision, the spring is at rest in it's equilibrium
position.

a) What is the frequency, v, of the resulting oscillator after the collision?
b) What is the phase constant?
c) If the amplitude is A = 3 m, what was the initial velocity of m;?
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In ;emw/,
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