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Physics 1B, Spring 2016
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Flease write solutions with some minimal derivation in the space provided below each problem;
it Is not sufficient to give just the final answer. The level of detail should be such that a grader,
or your fellow classmate would understand how you solved the problem.
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P'Oblem .
A réctangular flat-bottom bar ‘ .
- ge with a bottom area 4 — 2:
H = 1m below the surface. The density of water is £ =E;?)3H;:g;j:n3 o Vo s B ot
perfectly still. +and the water surface is
(a) Calculate the mass of the barge. e
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(b) A round hole with radius » = 1 cm is made in the bottom of the barge, and the water starts
leaking in. When the water level reaches h = 5 cm, a bilge alarm will alert the barge operator.
How long will it take for the water to reach the level 5 cm? (Assume that the Bemoulli's
equation is applicable.)
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Problem 3
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The two weights, M1 = 1 kg and M2 =2 kg hang on the spring as
shown in the figure. Initially the system is in equilibrium, and the weights
are at rest. When the string connecting the two weights is cut at point X,

the lower one falls, and the upper one begins to oscillate with an amplitude - | |
A=02m.

What is the period of these oscillations?
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(b) What is the period of oscillat
an acceleration 2.2 m/s>
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(c) What is the period of the same pendulum on Mars,
about 0.37 that on Earth




Problem 5

Two Violinists are trying to tune their instruments in an orchestra. One is producing the desired
frequency of 440.0 Hz. The other is producing a frequency of 448.4 Hz. By what percentage

Should the out-of-tune musician change the tension in his string to bring his instrument into tune
at 440.0 Hz?
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