Math 31
Test 3
Sections 7.5 – 7.7, 9.1 – 9.3
Name ______________________________

Always show enough work to show how you arrived at your answer.  If work is not shown, you may not earn full credit for the problem.

1.
Use Lagrange multipliers to find both the maximum and minimum values of 
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, subject to the constraint 
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(16 points)

2.
Find the total differential for the function 
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3.
Let 
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a.
Find 
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b.
Find 
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4.
SET UP the integral that could be used to find the volume under the surface 
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 and over the region shown in the graph.  The region is bounded by the graphs of 
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(6 points)

5.
Evaluate each integral
(6 points each)


a.
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b.
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6.
Give an example of:
(2 points each)


a 
a separable differential equation
_____________________________


b.
a first-order linear differential equation
_____________________________


c.
differential equation that describes unlimited growth
____________________________

7.
Find the general solution of each differential equation.
(6 points each)


a.
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b.
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7.
Find the solution of the differential equation with the given initial condition.
(10 points)
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8.
Find the solution of the differential equation with the given initial condition.
(10 points)
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__________________________

9.
Ecologists estimate that Logistic Lake can support a maximum of 2500 fish.  The lake is initially stocked with 500 fish, and after 6 months the fish population is estimated to be 1500.  Find a formula for the number of fish in the pond after t months, and estimate the fish population after the first year.  Use the logistic model 
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