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7. (10%) A drug is carried into an organ of volume V cm’ by a liquid that enters the
organ at the rate of a cm’/sec and leave it at the rate of b cm’/sec. The
concentration of the drug in the liquid entering the organ is ¢ g/cm’. If the

concentration of the drug in the organ at time t is increasing at the rate of

x (1) = &(ac—bxo)e_mw

glem’[sec, and the concentration of the drug in the organ initially is x, g/cm’.
What is the concentration of the drug at time t?
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(10%) Find the maximum and minimum value of function flx,y)=2x-3y+1
subject to the constraint 2x? +3y2 ~125 = 0. The maximum value is
the minimum value is

(10%) Based on data collected during an experiment, a biologist found that the
number of fruit flies with a limited food supply could be approximately by the
exponential model
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where ¢ denotes the number of days since the beginning of the experiment. What
is the average number of fruit flies in the colony in first 10 days of the experiment?
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if x and y arc in miles? B

(10%) Suppose x units of labor and y units of capital are required to produce
f(x,y) =100 41

units of a certain product. If each unit of labor costs $200 and each unit of capital

cost $300 and a total of $60,000 is available for production, how many units of

labor and how many units of capital should be used in order to maximize

production? Labor = units; Capital = units.
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