F253 Calculus III: Quiz 6

October 19, 2022

Name: SD[WL (6=

1. A quantity of gas is housed in an adjustable container. Its pressure P in kPa, temperature

T in Kelvin, and volume V in liters satisfy

PV =8T.

Suppose at time ¢ = O(measured in seconds) that the system that the volume and the

temperature of the gas are changing and:

V =20¢

T = 300K
dv 4
— =0.1-
dt K
dT 3 K
dr K

1. What is the pressure of the gas at time t = 0?
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2. Use the chain rule to compute dP/dt at time t = 0.
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2. Suppose a temperature field 7'(x, y) satisfies VT = (y — 4, x + 2y). A bug follows a path
r(t) = <—t, t2>. At what times ¢ does the bug report that d/dt T(x(¢)) = 0?
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