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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let A be the depth of
the coffee in the pot, measured in inches, where 4 is a function of time t, measured in seconds. The volume V
of coffee in the pot is changing at the rate of —57+/% cubic inches per second. (The volume V of a cylinder with
radius » and height k is V = 7r2h.)

dh vh

(@ ShOWthatFt-= ——5—.

(b) Given that 2 = 17 at time ¢ = 0, solve the differential equation % =— _{S_E_ for A as a fanction of ¢

(c) At what time 1 is the coffeepot empty?
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5. The rate at which a baby bird gains weight is proportional to the difference between its adult weight and its
current weight. At time t = 0, when the bird is first weighed, its weight is 20 grams. If B(¢) is the weight of the

bird, in grams, at time ¢ days after it is first weighed, then
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Let y = B(t) be the solution to the differential equation above with initial condition B(0) = 20.

(@ Is the bird gaining weight faster when it weighs 40 grams or when it weighs 70 grams? Explain your
reasoning,

2 2
(b) Find %g in terms of B. Use gd—zB to explain why the graph of B cannot resemble the following graph.
t
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(c) Use separation of variables to find y = B(t), the particular solution to the differential equation with initial
condition B(0) = 20.
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4. Attime t = 0, a boiled potato is taken from a pot on a stove and left to cool in a kitchen. The internal
temperature of the potato is 91 degrees Celsius (°C) at time # = 0, and the internal temperature of the potato
is greater than 27°C for all times ¢ > 0, The internal temperature of the potato at time # minutes can be
modeled by the function H that satisfies the differential equation L7 -—%(H — 27), where H(t) is

dt
measured in degrees Celsius and H(0) = 91.

(a) Write an equation for the line tangent to the graph of H at ¢ = 0. Use this equation to approximate the
internal temperature of the potato at time ¢ = 3,

2
Use —- to determine whether your answer in part a) is an underestimate or an overestimate of the
di? ?

internal temperature of the potato at time # = 3.

(c) For z < 10, an alternate model for the internal temperature of the potato at time 7 minutes is the function
dG
G that satisfies the differental equation - = — (G — 27)/3, where G(f) is measured in degrees Celsius
and G(0) = 91. Find an expression for G(z). Based on this model, what is the internal temperature of the

potato attime £ = 3 ?



