Physics 1A QUIZ 8 . Closed Book. Write in blue or black ballpoint only.

Assume earth' s gravity g = 10 m/s®. Simple Harmonic Motion relations:

Displacement x = A cos(@f +@); 0 = 2??1‘ = 27f. Kinetic energy = yz my* = }é m(_ﬁx}_)ﬂ

e ol - 12
Spring: @° = %1 Potential energy = ¥ kx

Pendulum: @~ = % Potential energy = mgh. .

1. A student attaches a 200g total mass to a vertical spring of length 100mm with
force constant k=25 N/m.

a. What is the new equilibrium [ength of the spring, inmm?

The mass is now displaced a further 20mm, then released.
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b. What is the frequency of the resuliing oscillation, in Hz?
¢. Find the maximum acceleration of the mass on the spring.

d. Using energy arguments or otherwise, find the maximum speed of the mass on the o e
spring. (50 points) 183

2. A mass on a light wire of constant {ength L is designed to swing with a period
T'=1s on the Earth. This pendulum forms part of a cleck, which is started by giving
the mass at the bottom an initial "kick". The displacement X of the pendulum’s mass

from the center position can then be written asx = Asinax; w* =%.

a. Show that the required iength of the wire (use £=10) is about 0.26m; give 3
decimal places.

b. An explorer takes this clock to Mars, and finds a new period of 2.48 s. Therefore,
" what is the acceleration due to gravity (§,,) on the Martian surface?

¢. If the pendulum is started from X=0 with an initial speed v(0)=0.2 m/s, what is the
amplitude A of the resulting motion on (i) the Earth and (i) Mars? (Hint: Differentiate
the equation of motion above). -

d. Briefly explain why the pendulum has a larger displacement {amplitude) on Mars
compared to the Earth, for the same initial kinetic energy. A diagram may help.

(50 points)
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