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Part1: MraSS-Sprihg Systems

Use the following information to answer Q1-Q2:

A mass of 200g is attached to a spring. The spring is held stretched at 50cm by a force of 200N.
When the spring is released, it will oscillate back and forth.

Q1: What is the period of the oscillation? F=kx (.6)
—_— 200 = (0.5
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Q2: How much potential energy is stored in the spring the moment before it is released?

G 50! Ep - skx*
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c. 200 T B0
d. 400

Q3: The maximum speed of the mass as it oscillates is a.bc x 10° m/s, where a, b, ¢, and d are , ,
, and

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q4-Q5:

A 5kg mass is attached to a spring of constant 15N/m at equilibrium (Position A). The spring is pulled
3m to the right (Position B), held stationary, and then released.
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a. 50N F= lex

b. 15.0N = (15X»)
@ 450N TMS A

d. 675N

Q5: What is the speed of the 5kg mass when 1m to the left of equilibrium (Position C), in m/s?

(Record your three digit answer in the Numerical Response boxes below)

"'.qo Ez -———-—"9‘5—{1

Ly, 2 - 2 2
2" = Fkxet +denng

$05X3)* = 108Y0)* +X(K) vs?
618 = 35 +25v°
60 = ?-SVf *
24 = Vg 1
Vi H@?gq:} .. ™/s

Ng = 430



i e

Part 2: Pendulums

Q6: Mathematically prove that the instantaneous acceleration of a pendulum is independent of the
mass on the end of the pendulum arm. (2 marks)
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Q7: An astronaut with a mass of 80kg travels to Pluto, and builds a pendulum of arm length 0.8m. If the
pendulum oscillates with a period of 8.89 seconds. The Force of Gravity that the astronaut is
experiencing is a.bc x 10° N, where a, b, ¢, and d are - ,__,and ___.

(Record your four digit answer in the Numerical Response boxes below)
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Use the following information to answer Q8-Q10:

A 4kg mass is attached to a pendulum with an arm length of 1.25m. The pendulum arm is raised 50°
from the vertical, then released.

X< Lcosdbo
= 1.25 0550

x = 0.8035
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Q8: What is the restoring force acting on the pendulum the moment it is released?

a. 2522N
® 3006N
c. 39.24N
d. 46.76 N

Q9: The frequency of oscillation of the pendulum is a.bc x 10 Hz, where a, b, ¢, and d are Y,

and ___. = - J.-_Ti_' -
fr.zv\[af-’ —2;7\/“, > 2.242855

(Record your four digit answer in the Numerical Response boxes below)

f- L < 0.494586 Hz

4 4]6] ! $2 Y.d6x0"" g
Q10: What is the maximum speed of the pendulum during oscillation, in m/s? (2 marks)
Ep - Ex
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Part 3: Combination Questions (Hard)

Q11: What is the tension in the pendulum arm at the bottom of the swing? (3 marks)
HINT: The answer is not 19.62N.
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Q12: A pendulum arm is clipped when at equilibrium, as per the diagram below. What is the horizontal
distance that the 2kg mass travels after being clipped from the pendulum arm? (3 marks)
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