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Physics 110 Quiz #7, November 13, 2020

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

| affirm that | have carried out my academic endeavors with full academic honesty.

1. When you cough, you expel air at a high speed through the trachea and upper bronchi (of the lungs) so
that the air will remove excess mucus lining the pathway. In order to cough, you must breath in a large
amount of air, trap it by closing the glottis (the narrow opening of the larynx or vocal cords), increase
the air pressure behind the glottis by contracting the lungs, partially collapse the trachea, and then
expel the air through the pathway by suddenly reopening the glottis. Assuming that the volume flow

3
rate of the air from the lungs is 7 x 1073 mT what is the difference

in pressure between the trachea and the mouth? Assume that the
contracts to a circle of diameter 5.2mm, the mouth is a circle of
diameter 2.5¢m, the mouth is 6¢m above the trachea, and the

density of air is pg;,- = 1.3 %. From } 6ecm
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2. The air, from the cough moves out of your mouth (assumed to
be a circular opening with a diameter 2.5cm). As the air
passes out through your mouth it moves in a straight line
towards point P. Which of the following statements is true P
regarding the airflow from the air leaving your mouth to point o
? | )
@ As the air exits your mouth it slows down and as it From
approaches point P it continutes to slow and the cross-
sectional area of the air from the cough increases.
2. As the air exits your mouth it slows down and as it approaches point P it continutes to slow and the
cross-sectional area of the air from the cough decreases.
3. As the air exits your mouth it speeds up and as it approaches point P it continutes to speed up and
the cross-sectional area of the air from the cough increases.
4. As the air exits your mouth it speeds up and as it approaches point P it continutes to speed up and
the cross-sectional area of the air from the cough decreases.
5. There is not enough information to answer this question.



In the figure on the right, string 1 has a linear mass density of y; =
3 % while string 2 has a linear mass density of u, = 5 %. The strings
are under tension due to the hanging block of mass M = 500g.

3. What is the magnitude of the tension force in the strings?

Assuming up is the positive y-direction and since the pulley’s do
not rotate, the tension forces in each string is the same. Thus,
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4. What are the speeds v,and v, in each segment of rope?

5. Suppose that the hanging block is divided into two pieces (with
M; + M, = M) and the apparatus is rearranged as shown on the
right. What are the values of M,and M, if the wave speeds in the
ropes are equal?

Here the tension force in each cable is the weight of the mass hanging from each 6ab|e. Thus,
Fry = Myg and Fr, = M, g
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Motion
Ax

Ax = xp — x; Vavg = o,

Equations of Motion
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