Quiz 1 Bonus Problem Starts PHY 007B, Spring 2026

The following problem starts are included for your extra practice, with practice questions to follow.

Model water tower

Jackson constructs a model of a water tower, connecting the bottom of the reservoir to a pipe that
expels the water elsewhere. The water exits at a height (heyit) that is smaller than the height of
the tower (hiower). The pressure at the bottom of the reservoir is fixed (Preservoir), and is at least
as large as atmospheric pressure. The pressure at the exit is atmospheric. The pipe has a constant
area (A), and some resistance (R). Jackson can modify the model by changing the heights, the
reservoir pressure, the area, and the resistance.
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Unusual Barometer

An unusual barometer (i.e. device for measuring pressure) is constructed by having a U-shaped
pipe that is open on the left end, and closed on the right end. On the open end, water is exposed to
the pressure of the room it is in. On the closed end, some fixed amount of an ideal gas is stored at a
constant temperature. Recall that the volume of an ideal gas is inversely proportional to pressure,
e.g. doubling the pressure requires the volume to be halved.

The pipe has a constant area, and the amount of water is the same in the following scenarios:

e When the room is at atmospheric pressure, the water levels are equal, with heq being the
height of the air column on the closed side.

e When the room is at some unknown pressure (Pynknown), @ difference in the height of the
water levels (Ah) is observed.
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