Midterm exam 1
Physics 1B, Spring 2016
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Please 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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Problem 1,

A rectangular flat-bottom barge with a bottom area A = 100 m” is loaded so that the bottom is

at / = 1m below the surface. The density of water is # = 10°kg/m” | and the water surface is
perfectly still.

} O (a) Calculate the mass of the barge.
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5 (b) A round hole with radius r = 2 cm is made in the bottom of the barge, and the water starts
leaking in. When the water level reaches h = J cm, a bilge alarm will alert the barge operator.

How Tong will it take for the water to reach the level 5 cm? (Assume that the Bernoulli’ s
eduationjpapnicabie) (Zo ose'uege poi s
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Problem 2 (

nd the water has
; - n to the atmosphere, and £820 ke/m’.
' oirs shown in the figure are ope : il with a density of 820 kg/m".
g = :WOI \gg(l)eli;/e:;n‘?ll:: :mnometer contains incompressl:;il::g":,ll ‘;:lzs.o cm?
\;:zl?s the differer;ce in elevation 4 if the manometer rea mis 2.0
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the lower one falls, and the upper one begins to oscillate with an amplitude
A=0.2m.

Problem 3

The two weights, 71 = 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,

What is the period of these oscillations? \b)
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Problem 4

A simple pendulum has a length of 120 ¢m.

(@) What is its period of oscillations?
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(b) What is the period of oscillations inside an elevator moving up with
an acceleration 1.2 m/s’
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(¢) What is the period of the same pendulum on Mars, where the acceleration of gravity is
about 0.37 that on Earth?
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Problem 5 in an orchestra. One is pro hat percentage

A A s to tune their instruments 448.4 Hz. By what pe e
T“o vmhms‘::{)eotr[-}l”zn%‘}; other is producing a frequency 01; to bring his instrument into tun
tLeql:Zn;y & f-tune musician change the tension in his string

should the out-of-tune m

at 440.0 Hz?
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Problem 6

tring that has mass per unit length

Standing v 5 oducedonas ARG
2 waves of trequency 50 Hz are produc 4 between two supports if adjacent

0.025 kg/m. With what tension must the string be stretche
“_°"f_5_.‘1‘ the standing wave are to be 0.8 m apart?
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