Name: 1B Discussion - Week 1

1. Introducing Simple Harmonic Motion (YF 13th ed. 14.2). If an object on a
horizontal, frictionless surface is attached to a spring, displaced, and then released,
it will oscillate. If it is displaced 0.120m from its equilibrium position and released
with zero initial speed, then after 0.800s its displacement is found to be 0.120m
on the opposite side, and it has passed the equilibrium position once during this
interval. Find (a) the amplitude; (b) theperiod; (c) the frequency.
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2. Weighing Astronauts (YF 13th ed. 14.15). This procedure has actually been
used to “weigh” astronauts in space. A 42.5-kg chair is attached to a spring and
allowed to oscillate. When it is empty, the chair takes 1.30s to make one complete
vibration. But with an astronaut sitting in it, with her feet off the floor, the chair
takes 2.54s for one cycle. What is the mass of the astronaut?
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3. March Madness (YF 13th ed. 14.28). A cheerleader waves her pom-pom in
SHM_ with an amplitude of 18.0 cm and a frequency of 0.850Hz. Find (a) the
maximum magnitude of the acceleration and f the velocity; (b) the acceleration
and speed when the pom-pom’s coordinate isﬁ(j the time required to move from the
_equilibrium position directly to a point 12.0 cm away. (d) Which of the quantities
asked for in parts (a), (b), and (c) can be found using the energy approach used
in Section 14.3, and which cannot? Explain.

D A=180cm , £=20.850 Nz =

V is max @ x =0 =) EWVWL*‘-,L_ ':"I,;L¢A3" =S vwzwAzo.QH

r i wmer @xeA 3 —kx= gk = ma o e i
@ x45 9,00

gl) EMtég:
(Yo P2 = w2y = 2 dagn v LAY
a(x)=1=2 -w2x = 2.5 Fm/g wt ¢ Lot s 3K
_ —— 1 =5Gui ’ 4 \'{
VSt Rk s % 0. 22w S vzt b,

D X2 Acwslwt ) | x

1

1 —
O @+=0, =- 75 o = -lex

cce © of a ompiguens

% = Aci (wt) D ‘b— = ag’ ( X/Al)/w - 0.12%¢ > Bl a, x j Wregeateoc.

4. Introducing Damping (YF 13th ed. 14.59). ﬁn

moving on the end of a spring with fqi'%e(constant(is a;-::gi on ‘By a damping force E = - “'Vx .
(a) If the constant b has the valuefwhat i the frequency of oscillation of the rodent?
(b) For what value of the constant b will the motion be critically damped?
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