
1. The parents of a teenager child woke up in the middle of the night and suspected their
kid had broken their 11:00 p.m. curfew. The parents noticed that the child had forgot-
ten a cup of coffee outside the front door. Since they were familiar with Newton’s law of
cooling, they thought they could use it to determine the time the child got home, and so
they decided to measure its temperature. The temperature outside was 30◦F and had
not changed since 6:00 p.m. of the previous day. At 1:00 a.m. the temperature of the
coffee was 35◦F and at 2:00 a.m. its temperature was 32.5◦F. The parents estimated
that the temperature of the coffee must have been about 70 degrees (cold enough not
to be noticed) when the child got home. At what time did the child get home?

A. 9:00 p.m.

B. 9:30 p.m.

C. 10:00 p.m.

D. 11:00 p.m.

E. Midnight
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1. The differential equation
dx

dt
=

1

10
x(100− x)− h

models a logistic population with harvesting at rate h. Determine the range of the values
of h such that if the initial population is large enough, the population stabilizes, and
does not go extinct for large t.

A. h < 25

B. h < 100

C. h < 150

D. h < 250

E. h < 180
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1. The differential equation
dx

dt
=

1

10
x(100− x)− hx

models a logistic population with harvesting at rate hx. Determine the range of h such
that the population stabilizes, and does not go extinct for large t, and determine the
maximum of hx.

A. h < 2, maximum of hx is 2

B. h < 2, maximum of hx is 1

C. h < 1, maximum of hx is 1
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D. h < 1, maximum of hx is 1
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E. h < 1, maximum of hx is 1
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